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ABSTRACT 

We present new homogeneous measurements of Na, A1 and three ff-elements (Mg, Si, Ca) for 75 Galactic Cepheids. The abundances 
are based on high spectral resolution (R ~ 38 000) and high signal-to-noise ratio (S/N ~ 50-300) spectra collected with UVES at 
ESO VLT. The current measurements were complemented with Cepheid abundances either provided by our group (75) or available 
in the literature, for a total of 439 Galactic Cepheids. Special attention was given in providing a homogeneous abundance scale for 
these five elements plus iron (Genovali et al. 2013, 2014). In addition, accurate Galactocentric distances (Rg) based on near-infrared 
photometry are also available for all the Cepheids in the sample (Genovali et al. 2014). They cover a large fraction of the Galactic thin 
disk (4.1 < Rq < 18.4 kpc). We found that the above five elements display well defined linear radial gradients and modest standard 
deviations over the entire range of Rq- Moreover, the [element/Fe] abundance ratios are constant across the entire thin disk; only the 
Ca radial distribution shows marginal evidence of a positive slope. These results indicate that the chemical enrichment history of iron 
and of the quoted five elements has been quite similar across the four quadrants of the Galactic thin disk. The [element/Fe] ratios are 
also constant over the entire period range. This empirical evidence indicates that the chemical enrichment of Galactic Cepheids has 
also been very homogenous during the range in age that they cover (~ 10-300 Myr). Once again, [Ca/Fe] vs. logR shows a (negative) 
gradient, being underabundant among youngest Cepheids. Finally, we also found that Cepheid abundances agree quite well with 
similar abundances for thin and thick disk dwarf stars and they follow the typical Mg-Al and Na-O correlations. 

Key words, stars: abundances - stars: variables: Cepheids - stars: oscillations - Galaxy: disk - open clusters and associations: general 


1. Introduction 

Massive and intermediate-mass stars play a crucial role in differ¬ 
ent fields of modern astrophysics. They are the main contributors 


* Based on spectra collected with the UVES spectrograph available at 
the ESO Very Large Telescope (VLT), Cerro Paranal, Chile (ESO Pro¬ 
posals: 08LD-0928(A), PI: S. Pedicelli; 082.D-0901(A), PI: S. Pedi- 
celli; 089.D-0767(C), PI: K. Genovali). 

** Tables 1 and 3 are only fully available in electronic form at the 
CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via 
http://cdsweb.u-strasbg.fr/cgi-bin/qcat 7J/A+A/ 


in the UV and in the NIR emission of unresolved stellar systems 
(ICrowtheill2007l) . Moreover, they also play a cruc ial role in the 
chemical enrichment of the interstellar medium (IVen tura et all 

I 2 OO 2 I: iDecressin et al.ll200^ lMaederll2009l: iKarakas et al.ll201^ 

Blue and red supergiants are also fundamental stellar tracers to 
con strain the metallicity gradients in external early type galax¬ 
ies (Urbaneia et al.ll2005tlKudritzki etani2008t iBresolinlEOl It 


lEvans et~ EonT 


The distribution of the elements along the disk of exter¬ 
nal spiral galaxies generally follows a radial gradient with 
metallicity increasing towards the center. This can be seen for 
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instan ce in M31 (e.g., Sanders et al.l 120121 : [Zurit^^^resolir 


2^1 % M33 (lMagrini et alJl2010ah . M81 (e.g., 


2012 : IStanghellini et al 


20131). Nr.C3621 ( e.g.. 


Kudritzki et al 


2014. NGC 300 (e .g.. I^sinka et al 


Kudritzki et alll20l4 . N GC 5668 (e.g. 


Marino et al1j2012l). or in l a rge sa mples such as iPilvugin et alJ 
I ISanche: 


( 2014ah and ISanchez et al.l (I20l4 . The Milky Way shows an 
iron gradient comparable to other galaxies, in particular a well 
inves ti gated negative iron g radient (see, e.g.. iLuck & LambertI 


_ ■ _ gi , _ _ 

1201 It Genovali et al.l 1201 3l an d references therein). In gen¬ 


eral, shallower [O/HI gr a dients (IVila-Costas & EdmundsI 1992 


Edrnunds & Ro^ 119931 : IZaritskv et alJ 11994 Martin & RovI 


1994 have been found in barred galaxies i n comparison with the 


ones in non-barred galaxies (but see also iPilvugin et al.]l2014bl : 
ISanchez et al.ll2014l) . 

The gradient in the Milky Way has been well investigated 
using different stellar tracers of different age and nature: HII 
regions, O/B-type stars, Cepheids, open clusters (OC), and 
planetary nebulae (PNe). Several authors investigated, together 
with the iron gradient, also the a-element abundances along 


the disk (e.g. Yong et a 

.120061: 

Lemasle et al. 

l2007HEuck et a1.l 

120111; iLuck & Lambert 

12^ 

Lemasle et al. 

1201 3t) and pro- 


vided gradients based on Cepheids spanning from -0.039 to 
-0.095 dexkpc ^ depending on the element. In particular, 
iKorotin et al.l (I20l4 using a non-LTE abundance analysis of the 
oxygen triplet in the near-infrared give an [O/H] gradient of 
-0.058 dexkpc '. 

[O/H] gradients spanning from -0.030 to -0 .08 dexkpc~^ 
had been inferred from Hll regions (e.g ., lOuireza et al.l 
1200^ iRudolnh et alll^OO^ iBalser et al.ll20lil) . very similar to 
that obtained from O-Bl stars, -0.03 and 
(see. 




_ 0.07 dexkpc | 

Smart^ RollestorJ Il997t Daflon & Cunha 20041 : 


iRolleston et al.l20'ooll . In particular. lDaflon & Cunha ( 20041) pro 


vide abundance gradients based on a elements in OB stars span¬ 
ning from -0.032 + 0.012 dexkpc^' for oxygen to -0.052 + 
0.014 dexkpc^* for magnesium. 

Planetary nebulae observed up to Galactocentric dis¬ 
tances (Rg) = 10 kpc show either shallow [O/H] gradients , 
from -0 02 to -0.085 dexkpc~^ (iMaciel & Ouirezal 199^ 
Costae^a2_ 2004|_lHenr^_et^lJ 2004 Fe rinotto & MorbidelH 


20061: Pottasch & Bernm'd-Salas| |200^ Henr^et^ 1 201 Ol) . or no 

evidence of radial gradient (IStanghellini et alJl2006l). 

iTwarog et al.l (Il997h first suggested that instead of a break 
in the slope the radial metallicity gradient could experience an 
abrupt drop of the order of 0.2-0.3 dex around 10 kpc. This fea¬ 
ture was also proposed in ot her studies (e.g.. iDaflon & Cunhal 
|2004 1 Andrievsky et alJ20()4l) . The exact location o f the possible 
j ump i n metallicity has not been properly defined. iLepine et alJ 
(1201 ll) claimed the presence of such a metallicity discontinuity 
in the gradients of both iron and a elements (an average of O, 
Si, S, Mg, and Ca) based on Cepheids and associated it with the 
depression in velocity displayed around 10 kpc in the rotation 
curve of the Galaxy. 

The theoretical scenario that better seems to describe the 
gradient of iron and a elements in the Milky Way is the 


so- called inside-out scenario (e.g., Matteucci&ftangoi^ 19891 


Chia 

ppini et alJ 19971 

2001 

; Molla & Dfazi 


200.51 : IEu et alJ l2009l) . According to this 


model, the Milky Way primarily forms during two episodes of 
gas infall (the first giving birth to the halo and the bulge, the sec¬ 
ond producing the disk) with an almost independent evolution 
between the halo and the thin disk. 

Although the inside-out model is not unique, it repro- 
duces the mai o rity o f the observed features of the Milky Way. 
ICescutti et al.l (l2007l) computed new radial gradients for nu¬ 


merous elements and closely reproduced Cepheid-based obser- 
vations based on the nucleosynthesis prescription provided by 
lErancois et al.l (|2004 . who adopted the star formation and in¬ 
fall laws based on observed features of the Milky Way. The 
most important factor in reproducing the [element/Ee] vs. [Ee/H] 
relations, as well as the solar absolute abundances in the so¬ 
lar neighborhood, is the combination of the yields from super¬ 
novae (SNe) type la and 11 whose progenitors are, respectively, 
low/intermediate mass and massive stars. In this context, it is 
worth mentioning that a-element abundances play also a crucial 
role in constraining the plausibility of the physical assumptions 
(instantaneous mixing, instantan eous recycling) adop ted to com¬ 
pute chemical evolution models dSnitoni et alJl2004 . 

The a-enrichment of Cepheids is also often investigated by 
means of abundance gradients scaled to iron. Iron is mainly 
produced in SNe la, with contributions from SNe 11, whereas 
a-elements are the principal yields of core-collapse SNe, but 
with contributions of SNe la for Ca and Si. Therefore, the [a- 
element/Ee] ratio is an interesting diagnostic to constrain the 
chemical enrichment history. A comprehens ive study of open 


clusters abundance gradients was provided bvlYong et al. 

2012 

collecting results from different groups (Bragaglia et al. 

2008 

Carraro et al. 2007d 

bl: IChen et al 

20031 lEriel et al.l 2002 

2010 

.Jacobson et al.ll2008 

200912011a 

bllMagrini et al.ll2009l 

2010b 

Pancino et al.ll2010t; 

Sestito et al .112006112007:1 Yong et al. 

2005|) 


They found different trends for the [a/Ee] ratios based on open 
clusters. Ca abundances attain solar values over the entire range 
of Galactocentric distances, while Mg and Si display a marginal 
evidence of a slope (~0.01-0.02 dexkpc '). On the other hand, 
the average [a/Ee] ratio attains (see their Eig. 21) enhanced val¬ 
ues in the outer disk due to the increase in O and Ti abundances. 
However Ti abundances, as noted by the anonymous referee, 
display large variations in different investigations and may be 
dominated by systematic effects. In general, the large majority 
of investigations on radial dependence based on OCs found a 
linear gradient of approximately -0.06 dexkpc 'in the range 
of 5-10 kpc. Concerning the outer disk, however, several au¬ 
thors found evidence of a flattening of the gradients ([Ee/H] ~ 
-0.3) for distances larger than 12-14 kpc dMagrini et alJl200^ 
iPancino et al.ll2010tlYong et al.ll2012l and references therein). 

The abundance gradients of the elements along the disk of 
the Milky Way provide strong constraints to chemical evolution 
models as they are connected to the evolution of the Galaxy 
disk. In this context, the a elements play a key role since they 
are good tracers of the chemical enrichment history of stellar 
populations. In particular, an overabundance of a elements is 
typically associated with a fast chemical enrichment in which 
iron played a minor role (iTinslevll 1 9791 : lMatteuccill2003h . How¬ 
ever, the theoretical and empirical scenario i s far from being set- 
tled, since the Initial M ass Eunction (IME, ICalura et al.ll201f)l) 
and the radial gas flows (ISpitoni et alJl2014 can also affect the 
abundance gradients. In particular, gas flows can have similar 
effects on the gas density distribution, and in turn they can have 
an impact on the star formation rate (IColavitti et al.ll200M and 
references therein). Recent chemical evolution mo dels including 
both rad i al gas flows and radial stell ar migrations (iKubrvk et al.l 
l2014albt iMinchev et al.ll20T^ I20l4 indicate a steady decrease 
in the slope as a function of time. 

In this paper we investigate the gradient associated to three a 
elements (Mg, Si, Ca), together with Na and Al, focusing on the 
inner and outer disk regions. The paper is organized as follows: 
in Sect. 2 we briefly recall the observations and data analysis; in 
Sect. 3 we present and discuss the radial gradients, and in Sect. 4 
the metallicity distributions. In Sect. 5 we discuss some correla- 
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tions involving the derived abundances, and finally, in Sect. 6 we 
give a summary of our findings. 


2. Observations, data reduction and anaiysis 

2.1. Spectroscopic data 

In this work we used the same high-resolution {R ~ 38 000) 
and high signal-to-n oise (S/N) ratio spectra analyzed by 
iGenovali et al.l (I20l4 hereafter G14). The spectra of 75 Galac¬ 
tic Cepheids were collected with the UVES spectrograph at the 
ESO VET (Cerro Paranal, Chile). In particular, we collected 122 
spectra using two different instrument settings; i) the former one 
makes use of the UVES DIC2 configuration which allow the 
blue and red arms to operate in parallel. With this setting, we 
collected (between October 2008 and April 200SQ) 80 spectra 
of 74 stars, with wavelength ranges of ~3760^985 A, ~5684- 
7520 A, and ~7663-9458 A; ii) the latter one uses the UVES 
red arm configuration and the cross disperser CD 3. By adopti^ 
this setting we collected (between May and September 201^ 
42 spectra of a control sample of 11 Cepheids, with wavelength 
ranges of -4786-5750 A and -5833-6806 A. 

The 11 Cepheids (V340 Ara, AV Sgr, VY Sgr, UZ Set, Z Set, 
V367Sct, WZSgr, XX Sgr, KQSco, RYSco, V500Sco) were 
used as a control sample since we have collected from four to 
six spectra each and with both the instrumental configurations 
(with the exception of V500Sco, which has 4 spectra collected 
only with the second instrument setting). The S/N ratios are typ¬ 
ically better than -100 for all the echelle orders in the case of 
the first instrumental configuration (see examples in Eig.[T]), and 
ranges from -50 to roughly 300 for the second one. All the 
spectra were reduced using the ESO UVES pipeline Reflex v2.1 
(llBallester et akllToi Ih . 

The stars BB Gem and GQ Ori were initially present in the 
sample of G14. BB Gem still has an uncertain status as it is clas¬ 
sified either as a classical or as a type II Cepheid in different 
catalo gs (see e.g. lHarrisl[l9^lLoomis et al.l[l988l : lBersier et alJ 
Il997h . It has been excluded from the current investigation, since 
its uncertain classification could lead to a wrong distance deter¬ 
mination or to a wrong interpretation of the abundance pattern. 
The spectrum of GQ Ori has low S/N, it is not good enough to 
provide a reliable abundance determination, and it was also ex¬ 
cluded. 

2.2. Atmospheric parameters and abundances 

We adopted the same iron abundances and atmospheric parame¬ 
ters derived by G14. The iron abundances are based on the equiv¬ 
alent widths (EW) of about 100-200 Eei and about 20-40 Eeii 
lines, the number of lines depending on the spectral range used. 
The number of lines also varies according to the metallicity and 
to the spectral type of the star. To determine the atmospheric pa¬ 
rameters, we set a limit of EW <120 mA in order to remain in 
the linear part of the curve of growth. Eor the objects where the 
number of weak lines was too small, we increased the limit to 
180 mA. This slightly increases the uncertainties affecting the 
correlated atmospheric parameters, namely the effective temper¬ 
ature and the microturbulent velocity. Eor more details on the 
impact that typical uncertainties on effective temperature, sur¬ 
face gravity, and microturbulent velocity have on the iron abun¬ 
dances, see Table 2 of G14. 


The effective temperature (Teff) of individual spectra 
was estimated using the line depth ratio (LDR) method 
(iKovtvukh & Gorlovall2000ll . The estimated values of T^g were 
validated to make sure that the Ee i abundances do not depend 
on the excitation potential (Xe.x), i-S-, the slope of [Ee i/H] vs. Xex 
should be as close to zero. The surface gravity (log g) was de¬ 
rived through the ionization equilibrium between Ee i and Ee ii 
lines, and the microturbulent velocity (vt) by minimizing the 
slope in the [Eei/H] vs. EW plot. 

Concerning the Na, Al , and a (Mg, Si, Ca ) elements, we 
used the linelist provided bv iLemasle et akl (l2013h . with the same 
atomic parameters and tog gf) listed in their Table A.l, but 

with small differences in the number of lines. We used the six Al i 
lines, two lines for Na i instead of three (the line at 5688.21 A is 
often too strong), the nine Ca i lines (the Ca ii line was not in¬ 
cluded), and 14 Si i lines (5665.56 A was included but used only 
for the P89 stars). Eor magnesium, we preferred to adopt only 
the abundances provided by the line Mg i at 5711.09 A because 
those at 8712.69 and 8736.02 A are not available in the wave¬ 
length range of the 11 control sample stars. Note that the line at 
5711.09 A is affected by non-LTE effects. However. iMerle et al.l 
d201 ih found that the non-LTE correction to the EWs is smaller 
than 10% in the quoted stellar parameter regime. 

To minimize any systematic bias in the continuum estimate 
due to the subjectivity of the operator, three of us have inde¬ 
pendently performed EW measurements on a sample of selected 
lines. The EWs for several elements were also measured us¬ 
ing the Automati c Routine for line Equivalent widths in stellar 
Spectra (ARES. fSousa et ^l2007h . and double-checked using 
the splot task of IRAE0. The internal dispersion is smaller than 
6 mA and there is no evidence of systematics. 

The abundances were derived w ith ca l rai, a spectrum syn¬ 
thesis code originally developed by ISnitel (Il967h and regularly 
improved since then. The code computes synthetic spectra over 
a large grid of stellar atmospheres in which we can interpo¬ 
late, using 1-D, hydrostatic, pl ane-parallel, and spher ical LTE 
model atmospheres (MARCS, iGustafsson et alJl2008l) . Eor all 
the elements studied here, we assumed the standard solar abun¬ 
dances provided by iGrevesse et al.l (Il996ll . namely A(Ee)o = 
7.50, A(Na)o = 6.33, A(Al)o = 6.47, A(Mg)o = 7.58, A(Si)o 
= 7.55, and A(Ca)o = 6.36. 

Table [T] lists the abundances obtained from individual spec¬ 
tra. Columns 3 and 4 show the iron abundances and the number 
of Ee I and Ee ii lines used by G14. The other columns show our 
results for the abundances of Na, Al, and a elements, together 
with the number of lines used. In Tablel^we list the mean abun¬ 
dances computed for the stars with multiple spectra. 


2.3. Data available in the literature 


We compared our abundance estimates with t he results pro¬ 
vided by similar studie s available in the li terature: Lemusle_e^^ 
hereafter L EM), Lucket^ ( 201 iL LID. lLuck & Lambert 
LIII), and lYong et al.l (l200a YONI. By comparing the 


(2013 


(120111 


stars in common among the different data sets, we evaluated 
the systematic difference among them. The mean difference be¬ 
tween our measurements and those of LEM, Eli, and LIII are 
quite small, about 0.13 dex in modulus or smaller for all the el¬ 
ements investigated here. The difference for Mg is on average 
0.23 dex more abundant in our study than in LITs. The differ¬ 
ences are larger in the comparison with YON’s measurements. 


' 081.D-0928(A) and 082.D-0901(A), PI: S. Pedicelli ^ Image Reduction and Analysis Facility, distributed by the National 

^ 089.D-0767(C), PI: K. Genovali Optical Astronomy Observatories (NOAO), USA. 
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which have abundances systematically smaller than ours and 
range from 0.18 dex for Mg up to 0.31 dex for Fe. The details on 
these comparisons are listed in Table[3j where we show the zero- 
point differences obtained by G14 for the iron abundance ratios 
together with our determinations for the other elements. Each 
pair of data sets was chosen aiming to maximize the number of 
stars in common between them. In order to provide a homoge¬ 
neous abundance scale for Galactic Cepheids, we applied these 
zero-point differences to the quoted data sets, putting them in the 
same scale of our current sample. The element abundances avail¬ 
able in the literature and the rescaled values are listed in columns 
from 2 to 15 of Table |5] 

The priority in using the abundances from the literature fol¬ 
lows the same approach adopted by G14: firstly, we adopt the 
abundances provided by our group, i.e., this study and then re¬ 
sults from LEM, and finally those provided by the other studies, 
namely LIII, Eli, and YON in this order. We ended up with a 
sample of 439 Cepheids, with a homogeneous abundance scale 
for Ee, Na, Al, Mg, Si, and Ca. 

3. or-element gradients 

In this section we investigate the radial gradients of Na, Al, and 
three a elements (Mg, Ca, Si) across the Galactic disk using our 
sample of 75 classical Cepheids plus a sample of 364 Cepheids 
available in literature. The iron gradient for our sample was pro¬ 
vided by G14 together with a homogenous iron scale for the re¬ 
maining objects. The current approach when compared with sim¬ 
ilar investigations available in the literature has two indisputable 
advantages; i) We use accurate elemental abundances based on 
high-resolution, high signal-to-noise spectra. Moreover, the ap¬ 
proach to constrain the intrinsic parameters (surface gravity, ef¬ 
fective temperature, microturbulent velocity) is identical and we 
also use similar line lists; ii) The individual Cepheid distances 
were estimated using the same near-infrared Period-Wesenheit 
relations. The key advantages of distances based on this diag¬ 
nostic is that they are independent of uncertainties affecting red¬ 
dening co rrections and min imally affected by the metallicity de¬ 
pendence (linno et al.ll2013h . 

Eigure |2] shows the abundances scaled to hydrogen of Na, 
Al, and of the three a elements as a function of Rq for the fi¬ 
nal sample. Objects plotted in this figure include the current 75 
Cepheids (filled blue circles) plus 38 Cepheids from LEM (red 
triangles), 263 from LIII (open green circles), 61 from Eli (ma¬ 
genta crosses), and two from YON (cyan asterisks). The indi¬ 
vidual Galactocentric distances of the Cepheids in the total sam¬ 
ple have been estimated by G14. The y adopt the Near4 nfrared 
Period-Wesenheit relations derived bv linno et alJ (1201 3h and as- 
sum e a solar Galactocentric d i stance of 7.94 + 0.37 + 0.26 kpc 
(see lGroenewegen et al.ll20d^ iMatsunaga et aD2013L and refer¬ 
ences therein). The Rg values are listed in our Table and in 
their Table 4. The typical final uncertainty on the distances is 
~5% and is mainly due to th e Period-Wesenh eit zero-point cali¬ 
bration (for more details see linno et alJl201^ . 

The abundances from the literature plotted in Pig.|2]were cor¬ 
rected by adopting the zero-point differences listed in Table 3. 
This figure also shows the linear Least Squares fits to the current 
sample of 75 Cepheids (blue solid line) and to the entire sam¬ 
ple (4 39, black dashed line). A biweight procedure (iBeers et al.l 
1 19901) was adopted to remove outliers from the data fitted. The 
slopes and the zero-points of these two radial gradients are la¬ 
beled in the panels. The slopes and the zero-points of the fits 
based on the entire sample together with their uncertainties and 
standard deviations are listed in columns 2 to 4 of Table |4] 


A glance at the data plotted in this figure shows that the oc¬ 
currence of a radial gradient is solid for the five investigated ele¬ 
ments. The main difference is that the standard deviations scale 
with the number of lines adopted to estimate the abundances. In¬ 
deed, the dispersion of the Mg gradient, based on a single line, 
is almost a factor of two larger than the dispersion of the Si gra¬ 
dient, based on 14 lines. The radial gradients of the five investi¬ 
gated elements attain, within th e errors, similar slopes. This find- 
ing supports similar results by iLemasle et al.l (l2007l 12013h and 
by LII-i-LIII. The above result becomes even more compelling 
if we take account of the similarity with the iron radial gradient 
(-0.060+0.002 dexkpc ') showed by the same Cepheids (G14). 
The abundances of Na, Al and of the three o'-elements seem to 
show a flattening for distances larger than ~13 kpc. Thus sup¬ 
portin g a similar trend found using open clusters (lYong et al.l 
l2012h . However, firm conclusions are hampered by the increased 
spread in abundance and by the paucity of the sample in the out¬ 
ermost disk regions. 

The current slopes also agree, within Icr, with similar esti¬ 
mates available in the literature. In our results the slopes range 
from -0.055 + 0.003 for [Al/H] to -0.039 ± 0.002 dexkpc ' for 
[Ca/H]. The slopes estimated by LII+LIII for the same elements 
range from -0.053 + 0.004 to -0.040 ± 0.004 dexkpc^', while 
those estimated by LEM range from -0.046 + 0.013 to -0.044 
+ 0.012 dex kpc *. The reader interested in a more detailed anal¬ 
ysis of the difference among the different data sets is referred to 
columns 6 to 9 of Table |4] 

3.1. Comparisons with independent radiai gradients 

Eigure |3] shows the comparison between the slopes of the a- 
element gradients based on Cepheids and similar abundances 
for Galactic field stars. We foc ussed our attention on the a- 
element abundances provided bv iDavies et akl (l2009allbl) for two 
red supergiants (RSGs) located in the Galactic center and two 
RSGs in the Scutum cluster, plus two Luminous Blue Variables 
belong ing to the Quintuplet cluster measured by iNaiarro et al.l 
(I2OO9I) . Note that their a-element and iron abundances were 
rescaled to the abundanc es of the solar mixtu re adopted in 
the current investigation (iGrevesse et al.l Il996l) . Data plotted 
in this figure indicate that young stellar tracers located in the 
innermost Galactic regions attain a-element abundances that 
are, at fixed Galactocentric distance, lower than the radial gra¬ 
dients of Galactic Cepheids. To further constrain this differ¬ 
ence we extrapolated the Cepheids gradient to the Galactocen¬ 
tric distance of the above targets. We found that the difference 
'^[ 5 ([Mg/H] + [Si/H]+[Ca/H])] between the expected Cepheid 
gradient and the Scutum stars is 0.3-0.6 dex and becomes of 
the order of 0.1-0.4 dex for the targets located in the Galactic 
center. 

Note that a-element abundances provided by these authors 
are based on a different approach (spectrum-synthesis vs. EWs). 
To constrain the possible occurrence of systematic differences 
in the abundances w e also plotted the a -element abundances 
recently provided by lOriglia et al.l (1201 3l) using high spectral 
resolution (R ~ 50000) NIR (Y,J,H,K) spectra collected with 
GIANO at the Telescopio Nazionale Galileo (TN G). Note that 
these au thors observed the same targets observed bv iDavies et al.l 
(l2009bl) . The comparison shows, once again, that RSGs located 
in the near end of the Galactic bar have a abundances lower than 
classical Cepheids located in the inner edge of the Galactic thin 
disk. 

Eigure[3] also shows the compari son with the radial gradients 
provided bv iMikolaitis et akl (1201 4 hereafter M14) using thin 
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(solid black line) and thick (dotted black line) disk field stars 
observed within the Gaia-ESO survey. We adopted their clean 
sample, which only includes dwarfs, with logg > 3.5. To over¬ 
come possible differences between Cepheid and spectroscopic 
distances of field dwarfs, in plotting their radial gradients we 
adopted the zero-points of our gradients at the solar Galactocen- 
tric distance. The comparison shows that the slopes agree quite 
well over the entire range of Galactocentric distances covered by 
the Gaia-ESO survey (4-12 kpc). 

3.2. Age dependence of the [a/H] ratios 

The above findings rely on the Galactocentric distance as inde¬ 
pendent variable. This is a crucial parameter to identify possible 
radial trends. However, one of the key issues in dealing with the 
chemical enrichment history of the thin disk is the age depen¬ 
dence. Detailed chemo-dynamical models suggest a strong de- 
pendence of the meta lli city gradients for ages older than 1-3 Gyr 
(iKubrvk et al.ll2014^llbl : iMinchev et aTll2013l [2014]) . This means 
a steady decrease in the metallicity with increasing age. More¬ 
over, they also predict a strong dependence on stellar migrations. 

Classical Cepheids can play a crucial role in this context, 
since there are solid theoretical and empirical arguments sug- 
gesti ng that the pulsati on period is strongly anti-correlated with 
age (iBono et al.ll2005h . An increase in stellar mass causes, for 
intermediate-mass stars during central helium burning phases, 
an increase in the mean luminosity of the blue loop. Plain phys¬ 
ical arguments rooted on the Stefan-Boltzman relation, on the 
fundamental pulsation relation and on the mass-luminosity rela¬ 
tion indicate that the increase in luminosity causes a decrease in 
surface gravity, and in turn, an increase in the pulsation period. 

To constrain the age dependence of the metallicity gradients. 
Fig. |4] shows the same elemental abundances plotted in Eig. |2] 
but as a function of the logarithmic period. Data plotted in this 
figure show a well defined positive gradient as a function of 
the pulsation period. The slopes of the a-elements attain sim¬ 
ilar values, while for Na and Al they are systematically larger 
(see labelled values). This evidence further supports the hydro¬ 
static nature of both Na and Al due to their steady increase with 
pulsation period (stellar mass). This finding agre es quite well 
with yields predicted by nucleosynthesis models (I Arne a [ml 
iLimongj & Chief^l2012h . 

3.3. Radial gradient of [element/Fe] 

The similarity of the slopes between iron and the current el¬ 
ements suggested to investigate the [element/Fe] radial gradi¬ 
ents as a function of the Galactocentric distance. Data plotted in 
Eig.|5]show that the ratio is on average quite flat across the entire 
thin disk. We performed a biweight linear Least Squares fit over 
the entire sample and we found that the slopes are vanishing for 
Na, Al, and Si. There is a mild evidence of positive slope for Mg 
and Ca. However, the standard deviation of the former element 
is a factor of two larger than for Si (0.15 vs. 0.06 dex). Thus sug¬ 
gesting that the slope has to be cautiously treated. The positive 
slope for Ca appears more solid (see values in Table O, and in¬ 
deed, the slope attains the largest value among the investigated 
elements. 

The above findings bring forward a few interesting conse¬ 
quences: 

i) The radial gradients of the [element/Ee] ratios are slightly 
positive if not zero. This evidence indicates that the chemical 
enrichment history of iron and of the other five elements has 


been quite similar across the Galactic thin disk. This finding is 
also supported by the small standard deviations of the quoted 
ratios. The standard deviation of Si, the element with the most 
accurate measurements, can be explained as the consequence of 
the intrinsic error. These results become even more compelling 
if we take account of the range in iron abundance covered by 
Galactic Cepheids (~1 dex). 

ii) The [cr/Ee] ratios are typically considered as tracers of the 
star formation activity. This means that the [a/Ee] ratios are also 
tracers of stellar mass, and in particular, of gas and dust mass. 
The lack of a clear negative gradient, between the high (inner) 
and the low (outer) density regions of the thin disk, is suggesting 
that the [a/Ee] radial gradients are affected by other parameters 
such as radial migration of stars or radial gas flows. 

Hi) There is evidence of a mild enhancement in the investi¬ 
gated elements and of an increase in the intrinsic scatter when 
moving toward the outer disk. The synthesis of Na, Al and Mg 
takes mainly place in massive stars during hydrostatic central 
He, C or Ne burning phases and current pre diction suggest that 
their production is metallicity dependent dWooslev & Weaver! 
ll995l : lLrmongi & Chieffill2012h . However, these findings further 
support the evidence that the ratios [Na/Ee] and [Al/Ee] ar e con¬ 
stant across the Galactic thin disk (iMcWilliam et al.ll2013h . 

However, the number of Cepheids with Galactocentric dis¬ 
tance larger than 13 kpc is limited. New identifications of classi¬ 
cal Cepheids in the outer disk from the ongoing long-term photo¬ 
metric surveys are clearly required to further constrain the trend 
in the outer disk. The same applies for new homogenous spec¬ 
troscopic measurements. 


3.4. Comparisons with independent radial gradients 


To validate the above findings concerning the flat trend of [a/Ee] 
radial gradients, Eig. |6] shows the comparison with similar data 
available in the literature. The magenta, cyan, red and yellow 
symbols mark the same young stars plotted in Eig. |3 Inter¬ 
estingly enough, [a/Ee] is solar and quite similar to the mean 
ratio of the entire Cepheid sample. This evidence further sup¬ 
ports the working hypothesis that the Galactic thin disk experi¬ 
enced a homogeneous chemical enrichment history during the 
last 300 Myr. The lack of a clear enhancement in the inner¬ 
most Galactic regions is also supporting the mild correlation 
of th e [g/Ee] ratio with the star formation rate. Indeed, recent 
NIR (Matsunaga et~aDl201 Ih and MIR/EIR (iRamfrez et alj2008l : 
iGerin et ^ 2015 ) investigations indicate that the Galactic bar 
and the Galactic center are very efficient star forming regions. 

A comparison with radial gradients provided by Ml4, for 
thin (solid black line) and thick (dotted black line) disk field stars 
in the Gaia-ESO survey further supports the above conclusions. 
Indeed, there is a very good agreement with the [a/Ee] ratios of 
both thin and thick disk stars. Once again, in plotting their radial 
gradients we adopted the zero-points of our gradients at the solar 
Galactocentric distance. 

The above figure also shows the comparison with the g- 
eleme nt abundances for open clusters provided by lYong et ^ 
(l2012h . The green and the orange dashed lines show the gra¬ 
dients for inner (Rc <13 kpc) and outer (Rq >13 kpc) disk 
objects, respectively. In plotting these gradients we adopted the 
zero-points of our gradients at the solar Galactocentric distance. 
The agreement is quite good over the entire range of distances. 
This finding becomes even more compelling if we account for 
the fact that the open clusters adopted by Yong et al. cover the en¬ 
tire range of ages typical of thin disk stellar populations, namely 
from ~0.5 to ~10 Gyr (see their figures 25 and 26). 
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3.5. Age dependence of the [a/Fe] ratios 

To constrain the age dependence of the [or/Fe] abundance ratios. 
Fig. El shows the same elemental abundances plotted in Fig. |5j 
but as a function of the logarithmic period. A glance at the data 
plotted in this figure shows that the ratios are approximately con¬ 
stant over the entire period range. Note that the difference in 
age between short (log P~ 0.3) and long-period (log 1.8) is o f 
the order of 300 Myr (iBono et al.l l2000H Anderson et al.ll2014l) . 
These findings strongly suggest that the chemical enrichment of 
Galactic Cepheids has been homogenous both in space and in 
time. 

To constrain the period/age dependence on a more quantita¬ 
tive basis, we performed biweight linear Least Squares fits to the 
above data. The zero-points, the slopes, their uncertainties, and 
the standard deviations are listed in the bottom lines of Table H) 
We found that Na, Al, Mg, and Si either do not show evidence of 
a slope or the slope is marginal (see Fig.|7]). On the other hand, 
Ca shows once again a (negative) gradient, suggesting that Ca 
is underabundant among youngest Cepheids. In passing we note 
that the nucleosynthesis of Si, Ca, and Fe mostly takes place dur¬ 
ing the SNe II explosive events (these elements, in particular Fe, 
are also produced in SNe la). This might explain the flat distri¬ 
bution of Si, but the negative trend showed by Ca when moving 
from older to younger Cepheids would remain unclear. Note that 
the occurrence of a negative gradient in Ca as a function of pe¬ 
riod and of a positive gradient of Ca as a function of Galactocen- 
tric distance are not correlated, since the Cepheids located in the 
outer disk have a canonical period distribution (mostly between 
2 and 20 days). 

4. Metallicity distribution 

The range in age covered by Galactic Cepheids is too short 
to constrain a possible age dependence on the timescale of 
the order of a few Gyrs. To further investigate this effect we 
compared the current Cepheid metallicity distribution with the 
metallicity distribution o f field dwarf stars (743) collected by 
ISoubiran & GirardI (l2005l hereafter SG05). In their sample, 72% 
are thin disk stars and 28% are from the thick disk. Note that 
the sample collected by SG05 is based on spectroscopic data 
available in the literature. Their a-element and iron abundances 
were not resc aled to the solar mix ture adopted in the current 
investigation (iGrevesse et al.lfT99^ . We also perform the same 
com parison with the results provided by the GAIA -ESO sur¬ 
vey (IMikolaitis et al.l2014l:lRecio-Blanco et al.l2014ll . Data plot¬ 
ted in Fig. [8] shows that the agreement between Cepheids and 
thin disk dwarfs is quite good over the entire metallicity range 
covered by the current sample. This outcome applies to the a- 
elements and to Al. On the other hand, the Na in field stars attain 
values that are the lower envelope of the typical Na abundances 
of classical Cepheids. The same agreement for a-elements and 
for Al is also shared in the [element/Fe] plane (Fig. 0, in which 
the difference concerning Na is even more clear. This differ¬ 
ence appears to be significant and may be caused by non-LTE 
effects. Indeed, the difference increases when moving from the 
metal-r ich to the metal-poor regime, as expected for non -LTE 
effects (lEabrizio et al.ll201^ lTakeda_&Gjkada-Hidai||2()()^ Re¬ 
cent empirical investigations (I.Iohnson & Pilachowskill2012h are 
also suggesting an increase in Na enhancement when moving 
from the base to the tip of the RGB. Moreover, we also found 
evidence of a positive gradient (slope = 0.20 + 0.03 dexkpc^*) 
in [Na/H] versus the logarithmic period. This finding further sup¬ 
ports an increase in the difference in Na abundance when moving 


from long-periods (low surface gravity) to short-periods (high 
surface gravity). 

_ ^ this context it is worth mentioning that iTakeda et al.l 

(12013h performed a detailed abundance analysis of ten Galactic 
Cepheids using high-resolution spectra. They investigated CNO 
plus Na elements, since they are solid tracers of induced mixing 
during advanced evolutionary phases of intermediate-mass stars. 
They found a well defined Na overabundance of the order of 
0.2 dex over the entire period range covered by their targets (2- 
16 days). They suggested that the Na enhancement could be due 
to mixing events that dredge up Na-rich material, produced by 
the NeNa cycle, into the surface of classic al Cepheids. A s imi¬ 
lar explanation was orig inally suggested bv lSassel^(ll986h and 
by iDenissenkovI (11994 ). We plan to address this specific issue, 
and in particular, the period (i.e. stellar mass) dependence in a 
forthcoming paper. 


4.1. Al-Mg and Na-0 correlations 

To further constrain the recent chemical enrichment of the 
Galactic thin disk we also investigated the (anti-)correlation be¬ 
tween Mg-Al and Na-O. Detailed spectroscopic investigations 
indicate that evolved and unevolved stars in the Local Group 
globular clusters display well defined anti-correlatio n between 
Na-O, and Mg-Al (e.g., ICarretta etal]l200i l20fl . The left 
panel of Eigure [10] show the comparison between the current 
abundances of Mg and Al for the Cepheid sample (blue dots plus 
grey dots for Cepheids in the literature) with simil ar abundances 
for E- and G-type field dwarf stars collected by iBensbv et al.l 
(l2005l hereafter BOS, 102 objects). The latter sample includes 
both thin (dark green) and thick (light green) disk stars. More¬ 
over, we als o included Mg-Al abundances for field dwarf stars 
collected bv iReddv et al.l (120031 hereafter R03). This sample in¬ 
cludes 189 objects and a significant fraction of them are thin 
disk stars (magenta dots). Note that the a-element and iron abun¬ 
dances provided by these authors were rescaled to the abun- 
dances of the solar m ixture adopted in the current investigation 
(IGrevesse et al.lFl99^ . Data plotted in this figure disclose a very 
good agreement between field dwarfs and Cepheids. However, 
the sample by R03 shows, at fixed [Mg/Ee] abundance, a well 
defined underabundance in [Al/Ee]. There are some plausible 
reasons that could explain the difference. The Mg abundances 
provided by R03 are based on three lines (4730.04, 6318.71, 
7657.61 A) while we only use the line at 5711.09 A. The agree¬ 
ment with the Mg abundances provided by B05 is due to the 
fact that they adopted eight different lines including the current 
one, but not the three Mg lines adopted by R03. The difference 
may also be caused by different values of log gf adopted by these 
studies. Nevertheless, Galactic Cepheids display, at fixed [Al/Ee] 
abundance, a large dispersion in [Mg/Ee] abundances when com¬ 
pared with field dwarfs. However, they clearly follow the Mg-Al 
correlation typical of field stars. 

To confirm the above similarity, the middle panel of Eig¬ 
ure [T0| shows the same comparison, but with the thin (black 
crosses) and thick (orange pluses) disk field dwarf stars mea¬ 
sured by M14. The agreement is once again very good over the 
entire abundance range covered by the two samples. Data plot¬ 
ted in this panel display that Cepheids, thin and thick disk dwarf 
stars have similar [Al/Ee] and [Mg/Ee] distributions. This is an 
interesting finding, since according to R03, B05 and M14 their 
samples include both old (~12 Gyr) and intermediate-age (0.5- 
7 Gyr) field dwarf stars. 
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The right panel of Figure [TO] shows the comparison between 
the abundances of Na and O for the current sample of Cepheids 
with the same sample of field stars we adopted in the left panel of 
the same figure. Note that in plotting Cepheid abundances we are 
using the current Na abundances, but the O abundances for the 
same objects provided by LII and LIII. To overcome problems 
introduced by non-LTE effects, we only used oxygen abundances 
based on the Oi triplet at 6156 A and on the [Oi] forbidden line 
at 6300 A, the mean values of both provided by LIII, and the 
triplet-based ones provided by LII. A glance at the data plotted 
in this panel shows the well defined offset in Na abundances be¬ 
tween field dwarfs and Cepheids. The sample by R03 appears to 
be located between the BOS and the Cepheids. This mild differ¬ 
ence might be due to their larger uncertainties in O abundances 
(see their Sect. 7.2), or to different assumptions on the adopted 
log gf values. 

4.2. Hydrostatic and explosive elements 

The chemical enrichment history of the Galactic thin disk can 
also be constrained by investigating the ratio between hydro¬ 
static and explosive elements. The left panel of Lig. [TT] shows 
[Mg/Ca] as a function of the iron abundance. The Cepheids dis¬ 
play typical solar abundances of [Mg/Ca] for iron abundances 
more metal-poor than the Sun. Lor iron abundances more metal- 
rich than the Sun, the spread in [Mg/Ca] abundances increases 
and becomes of the order of 0.5-0.7 dex. On the other hand, the 
abundances of thin and thick disk dwarf stars collected either 
by B05 or by M14 display the typical decreasing trend when 
moving from metal-poor to more metal-rich objectfl The same 
outcome applies to the metal-rich regime, and indeed the metal- 
rich objects (green diamonds) collected by B05 display a mild 
increase in the [Mg/Ca] abundance ratio for [Le/H] >0.15. 

The reasons for the above difference are not clear, therefore 
we investigated a possible radial dependence. The middle panel 
of Lig. nn shows both the Cepheid and the M14 [Mg/Ca] abun¬ 
dances as a function of Galactocentric distance. Data plotted in 
this figure display that a significant fraction of the spread in 
[Mg/Ca] abundance (~0.7 dex) showed by metal-rich Cepheids 
is evident among objects that are located either across or inside 
the solar circle (~8 kpc). Evidence for a mild increase in the 
spread in [Mg/Ca] seems to be also present in the outer disk. 

The thin disk stars by M14 display a flat distribution over the 
entire range of Galactocentric distances they cover. On the other 
hand, the thick disk stars display a larger spread (~0.3 dex) in a 
limited range of Galactocentric distances (6 < /?g £ 8 kpc). Note 
that in this panel we did not plot the sample by B05, since indi¬ 
vidual distances are not available. This evidence appears slightly 
counter intuitive, since the increase in iron typical of the inner¬ 
most disk regions should also be followed by a steady increase in 
Ca abundance, since they are explosive elements. This means a 
steady decrease in the [Mg/Ca] abundance ratio. Oddly enough, 
we found that the [Mg/Ca] ratio increases when moving towards 
the inner disk. 

To further constrain this effect we also investigated the age 
dependence. The right panel of Lig.ITTIshows the [Mg/Ca] abun¬ 
dances of the Cepheid sample as a function of the logarithmic pe¬ 
riod. Data plotted in this figure show no clear trend. The spread 
in the [Mg/Ca] abundance ratio is almost constant over the entire 
period range, and therefore, no solid evidence of a dependence 
on stellar mass. 

The thin disk stars by M14 appear to have a flat distribution, but we 
performed a test and we found that the negative slope is significant. 


5. Summary and final remarks 

We present accurate and homogeneous measurements of Na, 
Al and three a-elements (Mg, Si, Ca) for 75 classical Galac¬ 
tic Cepheids. The current abundances are based on high spec¬ 
tral resolution (/?~38000) and high signal-to-noise ratio (S/N 
~ 50-300) spectra collected with UVES at ESO VLT. The 
iron abundance of the same Cepheids was already discussed in 
iGenovali et alJ (1^131120141) . The current sample covers a broad 
range in pulsation periods (0.36 < log P < ~ 1.54) and in Galac¬ 
tocentric distances (4.6 < Rq < 14.3 kpc). 

The current spectroscopic measurements were comple¬ 
mented with Cepheid abundances available in the literature and 
based on similar spectra and on a similar approach in perform¬ 
ing the abundance analysis. We ended up with a sample of 439 
Galactic Cepheids. Among them 140 have measurements esti¬ 
mated by our group (current plus LEM), while the others come 
from LII, LIII, and YON. The samples have from 16 to 55 
Cepheids in common, which allow us to calibrate a homoge¬ 
neous abundance scale for the quoted five elements plus iron 
(G14). 

The use of homogeneous abundance scales, and accurate 
and homogenous individual distances based on NIR photome¬ 
try allowed us to investigate the radial gradients across a sig¬ 
nificant portion of the Galactic inner and outer disk (4.1 < Rq 
< 18.4 kpc). The main findings of the current analysis are the 
following: 

i) Radial gradients: The five investigated elements display a 
well defined radial gradient. The slopes range from -0.058 for 
[Al/H] to -0.038 dex kpc * for [Ca/H]. The negative slopes are 
linear over the entire range of Galactocentric distances covered 
by the current sample. Moreover they agree, within the errors, 
with similar estimates available in the literature. The main dif¬ 
ference is that the current gradients display standard deviations 
on average smaller than 0.16 dex. 

ii) Environmental effects: The comparison of current abun¬ 
dances with similar measurements for young stars located in the 
near end of the bar and in the nuclear bulge indicates that the 
latter attain, within the errors, solar abundances. This means that 
inner disk Cepheids attain higher a abundances when compared 
with young stars of the quoted regions. Thus suggesting that the 
bar plus the nuclear bulge and the inner disk underwent differ¬ 
ent chemical enrichment histories. However, the above regions 
attain similar solar [o'/Le] ratios. 

Hi) Spatial homogeneity: The [element/Le] ratios are con¬ 
stant across the entire thin disk with no evidence of radial gra¬ 
dient. This applies to Na, Al, and Si. The radial distribution of 
Mg and Ca display marginal positive slopes, but they should be 
treated with caution. The Mg abundances display, at fixed Galac¬ 
tocentric distance, a large spread mainly driven by measurement 
errors. 

The above results indicate that the chemical enrichment his¬ 
tory of iron and of the other five elements has been quite similar 
across the Galactic thin disk. Moreover, since the [a/Le] ratios 
are typically considered tracers of star formation, the lack of a 
clear negative gradient suggests that the [a/Le] radial gradients 
are also affected by other parameters. There is also evidence for 
a mild abundance enhancement for the five elements and of an 
increase in the intrinsic scatter in the outer disk. However, the 
number of Cepheids with Rq> 13 kpc is limited, and new identi¬ 
fications of classical Cepheids in this region are clearly required. 

iv) Temporal homogeneity: The ratios [element/Le] vs. logP 
are constant over the entire period range for Na, Al, Mg. 
This empirical evidence together with the well established anti- 
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correlation between age and pulsation period indicates that 
the chemical enrichment of Galactic Cepheids has also been 
very homogenous during the last 300 Myr. On the other hand, 
Ca shows a significant negative gradient, being underabundant 
among youngest Cepheids. 

vj Comparison between giants and dwarfs: The comparison 
between the metallicity distribution of Galactic Cepheids and 
field dwarf stars shows that the current Al, Mg, Si, and Ca abun¬ 
dances agree quite well with those of the thin disk dwarfs over 
the entire metallicity range. On the other hand, the Na abun¬ 
dances in field stars are the lower envelope of the typical Na 
abundances of classical Cepheids. This effect appears real and 
caused by non-LTE effects, since the difference increases when 
moving from the metal-rich to metal-poor Cepheids. More re¬ 
cent investigations suggest that an increase in Na abundance in 
evolved intermediate-mass stars might also be caused by mixing 
events that dredge up Na-rich material, produced by the NeNa 
cycle, into the surface of classical Cepheids. 

vi) Mg-Al and Na-0 correlations: Evolved and unevolved 
stars in the Local Group globular clusters show a well defined 
anti-correlation between Mg-Al and Na-O. On the other hand, 
classical Cepheid follow the same correlation typical of field 
stars. However, Cepheid Na abundances show a well defined en¬ 
hancement when compared with Na abundances for field dwarfs. 
The difference is mainly caused by evolutionary effects (dredge- 
up into the surface of Na-rich material) and by non-LTE effects. 
Moreover, Cepheids, thin and thick disk dwarf stars display very 
similar [Al/Ee] and [Mg/Ee] abundance distributions. This is an 
interesting finding, since the different samples of field dwarfs 
and Cepheids cover a large range in age (0.5-12 Gyr). 

viij Hydrostatic and explosive elements: Cepheids in the 
[Mg/Ca] vs. [Ee/H] plane display a flat solar abundance for iron 
abundances more metal-poor than the Sun. Eor iron abundances 
more metal-rich than the Sun, the spread in [Mg/Ca] abundances 
increases and becomes of the order of 0.5-0.7 dex. Thin and 
thick disk stars display in the quoted iron regimes similar trends. 
The [Mg/Ca] abundance ratio decreases approaching solar iron 
abundances and increases in the more metal rich regime. Simple 
chemical enrichment histories would imply a steady decrease in 
[Mg/Ca] for higher Ee abundances, since Ca and Ee are explo¬ 
sive elements. This trend is mainly caused by objects located 
either across or inside the solar circle and does not show a clear 
dependence on the pulsation period (i.e. stellar mass). 

The above results bring forward two interesting conse¬ 
quences concerning the chemical enrichment of the Galactic thin 
disk. The flat and homogeneous trend of the five investigated 
elements as a function of the Galactocentric distances and of 
the pulsation period. This suggests similar trends when moving 
from the inner to the outer disk. Moreover, there is mounting 
evidence of a marginal difference between young (Cepheids), 
intermediate- and old age field dwarfs. This means minor spa¬ 
tial and temporal variations across the Galactic thin, and pos¬ 
sibly thick, disk. More solid empirical constraints are required 
to further support the above trends. No doubts that s- and r- 
elements are good diagnostics to constrain possible differences 
in chemical enrichment between differen t stellar populations 
dCescutti et al.ll20()^ iMatteucci et al .11^141) . 

The wealth of new results concerning iron and a-elements 
is also opening the path to new empirical constraints on the 
initial mass function. In particular, the steady increase of the 
hydrostatic-to-explosive [Mg/Ca] abundance ratio in the inner¬ 
most, more metal-rich regions of the inner disk is suggesting a 
more complex relation between the IME and the nucleosynthesis 
of SNe la and SNe II (iMcWilliam et al.l|2013h . More recently. 


iKudritzki et al.l (12015h called attention to the chemical enrich¬ 
ment of star forming galaxies using analytical chemical evolu¬ 
tion models. They found that their sample can be split into three 
groups according to the rate either of the galactic wind mass loss 
or of the accretion mass gain to the star formation rate. They 
applied their model to the Galaxy and they found that the ac¬ 
tual iron gradient would imply a modest accretion rate and a 
moderate mass-loading factor. The homogeneity of the above a- 
element gradients can provide new firm constraints on the role 
that the IME and the infall rate played in the star formation his¬ 
tory of the Galactic thin disk. 
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Fig. 1. High-resolution (R ~ 38 000) UVES spectrum of KN Cen and TV CMa. The apparent visual magnitude and the S/N in the spectral range 
A ~ 5650 - 7500 A are also labeled. The vertical dashed lines display some of the spectral lines (Nat 6154.23, Sit 6155.14, Nat 6160.75, Cat 
6166.44 A) adopted to estimate the abundances. 
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Fig. 3. Abundances of a elements as a function Rq- Cepheid stars (filled 
circles) are compare d with RSGs in the Galactic center analyzed by 
iDavies et"^ ll2009aL DQ9a, cyan tri angles), RSGs in the Scutum clus- 
ter analyzed bvIPavies et aP <2009hl . D09b, magenta diamonds) and by 
lOriglia et al.lll2013l . 013. yellow open circles), and with the mean abun¬ 
dance of two Luminous Blue Vari ables (LB Vs) in the Quintuplet cluster 
measured bv iNaiarro et alJ (120091. N09. red asterisk). The radial gradi¬ 
ents derived by Mikolaitis et all (1201 4 Ml4) for thin (solid line) and 
thick (dotted line) disk stars in the Gaia-ESO survey are also shown. 


Fig. 2. Abundances of Na, Al, and a elements as a func tion of Rg. 
Our re sults (filled blue circle s) are compared w ith those of lYong et al.l 
(l200d YON, cyan aster isks), iLuck et alJ ll201ll. LII, ma genta crosses), 
iLuck & Lamb^ l l201ll. LIII, open green circles), and iLemasle et al.l 
1 I 2 OI 3 L LEM, red triangles). The blue solid line shows the linear re¬ 
gression of our Cepheid sample, while the black dashed line the linear 
regression of the entire Cepheid sample. The blue error bars display the 
mean spectroscopic error of the current sample. The abundances avail¬ 
able in the literature have similar errors. 



Fig. 4. Abundances of Na, Al, and a elements as a function of the pul¬ 
sation period. Symbols and colors are the same as in Fig.|2] 
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Fig. 5. The same as Fig. [2 but the abundances are scaled to iron. Fig. 7. Abundances of Na, Al, and a elements scaled to iron as a func¬ 

tion of the logarithmic pulsation period. For Na and Mg the equations 
are not shown because the slopes have no statistical significance. Sym¬ 
bols and colors are the same as in Fig.|2 



Fig. 6 . The same as Fig. [2 but the abundances are scaled to iron. The 
abundance trends derived bv lYong et alJ (1201 21 Y12) for open clusters 
(green and orange dashed lines) are also shown. 
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[Fe/H] 



•r ^ - ^ _ _a- • ^ 




Fig. 8. Abundances of Na, Al, and a elements as a function of the metal- Fig. 9. The same as Fig.[^ but the abundances are scaled to iron. 

licity. Cepheid stars (filled circles) are compared with thin disk (filled 

green squares) and thick disk (open orange squares) field dwarfs from 

ISoubiran & Girard d2005L S05). The abundances of red supergiants and 

LB Vs are also plotted when available (symbols and colors are the same 

as in Fig.[^. The gradients derived bv iMikolaitis et all d20l4 M14) for 

thin (solid line) and thick (dotted line) disk stars in the Gaia-ESO survey 

are also shown. 
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Fig. 10. Correlations between Al-Mg (left a nd middle pa n els) a nd between Na-O (right panel). Cepheid stars (filled circles) are compared with 
field dwarfs from the thin disk anal yzed by iReddv et alj | |2003L R03, magenta squares), from the thin (dark green diamonds) and thick (light 
green diamonds) disks analyzed by iBensby et alJ <200^ B05), and from the thin (black crosses) and thick (orange pluses) disks analyzed by 
iMikolaitis et'H] JMl. M14). 



Fig. 11. Abundance ratios between Mg and Ca as a function of metallicity (left panel), Galactocentric distance (middle panel), and logarithmic 
pulsation period (right panel). Symbols and colors are the same as in Fig. 


Article number, page 14 of|25] 
















Genovali et al.: On the a-element gradients of the Galactic thin disk using Cepheids 
Table 1. Abundances of Fe, Na, Al, and a elements for our sample of classical Cepheids derived based on individual spectra. 


Name 

MJD 

[Fe/H] 

Nl 

(Fei,Fe ii) 

[Na/H] 

A'l 

[Al/H] 

Wl 

[Mg/H] 

Wl 

[Si/H] 

Nl 

[Ca/H] 

Nl 

V340Ara 

56137.137 

0.27 ± 0.10 

(23, 2) 

0.72 ± 0.05 

1 

0.71 ±0.08 

1 



0.28 ± 0.08 

2 

0.17 ±0.04 

2 

V340Ara 

54708.065 

0.53 ±0.09 

(53, 4) 

0.98 ±0.01 

2 

0.59 ±0.14 

4 

0.55 ±0.01 

1 

0.67 ±0.14 

10 

0.41 ±0.12 

2 

V340Ara 

54709.079 

0.53 ±0.16 

(26, 3) 

0.95 ± 0.01 

2 

0.71 ±0.06 

3 

0.47 ± 0.07 

1 

0.61 ±0.15 

10 

0.36 ±0.12 

2 

V340Ara 

56138.094 

0.32 ± 0.09 

(41, 2) 

0.77 ± 0.13 

2 

0.55 ±0.18 

2 

0.24 ± 0.07 

1 

0.33 ±0.01 

2 

0.17 ±0.05 

2 

V340Ai-a 

56139.185 

0.22 ±0.01 

(51,2) 

0.59 ± 0.05 

1 

0.50 ±0.12 

2 

0.10 ±0.07 

1 

0.30 ±0.11 

3 

0.14 ±0.06 

5 

V340Ai-a 

56152.054 

0.24 ±0.18 

(15, 2) 







0.62 ± 0.06 

1 

0.17 ±0.06 

1 

AS Aur 

54845.136 

0.00 ± 0.08 

(74, 8) 

0.13 ±0.05 

1 

0.12 ±0.40 

2 

0.12±0.18 

1 

0.13 ±0.25 

10 

-0.02 ±0.17 

3 

KNCen 

54862.355 

0.55 ±0.12 

(14, 3) 

0.69 ± 0.04 

2 

0.73 ±0.17 

4 

0.32 ±0.17 

1 

0.65 ± 0.24 

10 

0.32 ±0.26 

2 

MZCen 

54584.280 

0.27 ± 0.10 

(45, 4) 

0.59 ± 0.05 

1 

0.36 ±0.18 

4 

0.21 ±0.36 

1 

0.33 ±0.19 

7 

0.19±0.12 

2 

00 Cen 

54585.060 

0.20 ± 0.06 

(30, 4) 

0.55 ± 0.05 

1 

0.24 ±0.19 

5 

0.30 ±0.10 

1 

0.40 ± 0.23 

6 

0.26 ±0.12 

2 

TXCen 

54862.363 

0.44 ±0.12 

(78, 7) 

0.73 ± 0.05 

1 

0.73 ±0.16 

2 

0.37 ±0.16 

1 

0.53 ± 0.27 

9 

0.47 ±0.11 

2 

V339Cen 

54584.304 

0.06 ± 0.03 

(39, 3) 

0.53 ± 0.23 

2 

0.26 ±0.11 

5 

0.24 ±0.19 

1 

0.19 ±0.18 

10 

0.02 ± 0.07 

2 

VWCen 

54862.359 

0.41 ±0.08 

(43, 2) 

0.79 ± 0.05 

1 

0.92 ± 0.08 

1 



0.49 ± 0.20 

3 

0.22 ±0.01 

2 

AOCMa 

54839.053 

0.01 ±0.06 

(75, 5) 

0.16 ±0.03 

2 

0.10 ±0.15 

6 

0.13 ±0.02 

1 

0.12 ±0.14 

14 

0.08 ±0.10 

3 

RWCMa 

54839.138 

-0.07 ± 0.08 

(83, 5) 

0.22 ± 0.08 

2 





0.05 ± 0.04 

12 

0.03 ± 0.08 

2 

SS CMa 

54839.066 

0.06 ± 0.04 

(57, 5) 

0.32 ± 0.04 

2 

0.17 ±0.15 

6 

0.12±0.17 

1 

0.26 ±0.18 

14 

0.22 ±0.14 

3 

TVCMa 

54847.246 

0.01 ± 0.07 

(89, 6) 

0.25 ± 0.02 

2 

0.15 ±0.12 

6 

0.19 ±0.07 

1 

0.18 ±0.14 

13 

0.08 ± 0.09 

3 

TWCMa 

54839.077 

0.04 ± 0.09 

(38, 4) 



0.17 ±0.23 

2 



0.27 ±0.16 

11 

0.27 ±0.31 

2 

AA Gem 

54846.149 

-0.08 ± 0.05 

(74, 5) 

0.22 ± 0.03 

2 

-0.01 ±0.15 

6 

0.42 ± 0.20 

1 



0.10 ±0.22 

5 

AD Gem 

54846.221 

-0.14 ±0.06 

(70, 7) 

0.11 ± 0.13 

2 

-0.23 ± 0.23 

4 

-0.02 ±0.12 

1 

0.03 ±0.19 

12 

-0.06 ±0.13 

2 

BB Gem 

54846.187 

-0.09 ± 0.04 

(70, 9) 











BWGem 

54845.122 

-0.22 ± 0.09 

(99, 6) 

-0.02 ± 0.00 

2 

-0.15 ±0.19 

6 

-0.07 ± 0.04 

1 

-0.13 ±0.14 

12 

-0.12 ±0.12 

2 

DX Gem 

54846.196 

-0.01 ±0.09 

(72, 6) 

0.12 ±0.00 

2 

0.10 ±0.16 

3 

-0.03 ±0.15 

1 

0.06 ±0.11 

11 

-0.03 ± 0.06 

2 

RZ Gem 

54845.094 

-0.16 ±0.03 

(44, 5) 

0.19 ± 0.16 

2 



0.03 ± 0.07 

1 

0.07 ±0.15 

12 

-0.12 ±0.06 

2 

BE Mon 

54846.201 

0.05 ± 0.09 

(78, 5) 

0.34 ±0.13 

2 

0.13 ±0.24 

6 

0.33 ±0.22 

1 

0.14±0.16 

12 

0.08 ±0.12 

3 

CVMon 

54846.182 

0.09 ± 0.09 

(52, 2) 

0.31 ± 0.20 

2 

0.15 ±0.16 

4 

0.22 ± 0.04 

1 

0.24 ± 0.27 

11 

0.18 ±0.24 

3 

FT Mon 

54845.104 

-0.13 ±0.08 

(61,8) 

0.15 ±0.19 

2 

-0.10 ±0.17 

5 

-0.08 ±0.01 

1 



0.02 ±0.01 

2 

SVMon 

54845.119 

0.12 ±0.08 

(54, 8) 

0.63 ± 0.04 

2 

0.16 ±0.06 

6 

0.30 ±0.17 

1 

0.21 ±0.16 

14 

0.24 ± 0.20 

3 

TWMon 

54796.347 

-0.13 ±0.07 

(75, 6) 

0.16 ±0.06 

2 

-0.03 ±0.31 

6 

-0.04 ± 0.07 

1 

-0.02 ±0.14 

13 

0.02 ±0.12 

3 

TXMon 

54798.345 

-0.03 ± 0.05 

(76, 4) 

0.23 ± 0.06 

2 

-0.08 ±0.11 

4 

-0.04 ± 0.08 

1 

0.06 ±0.13 

11 

0.04 ±0.10 

2 

TYMon 

54846.139 

0.02 ± 0.08 

(85, 6) 

0.17 ±0.09 

2 

-0.19 ±0.07 

3 

0.03 ±0.11 

1 

0.14 ±0.23 

11 

0.12±0.15 

2 

TZMon 

54847.237 

-0.02 ± 0.07 

(94, 6) 

0.16 ± 0.01 

2 

0.02 ± 0.08 

6 

0.11 ±0.05 

1 

0.03 ±0.12 

12 

0.04 ±0.18 

3 

V465 Mon 

54847.241 

-0.07 ± 0.07 

(107, 6) 

0.26 ± 0.08 

2 

0.06 ±0.17 

6 

-0.08 ±0.17 

1 

0.12 ±0.18 

12 

0.04 ± 0.08 

3 

V495 Mon 

54846.167 

-0.13 ± 0.07 

(73, 4) 

0.04 ± 0.08 

2 

-0.06 ± 0.30 

6 



-0.01 ±0.18 

12 

-0.04 ±0.12 

3 

V508 Mon 

54847.232 

-0.04 ±0.10 

(118, 7) 

0.12 ± 0.01 

2 

0.04 ± 0.28 

5 

0.01 ±0.05 

1 

0.04 ± 0.20 

13 

0.04 ±0.21 

2 

VSlOMon 

54846.153 

-0.16 ±0.06 

(80, 3) 

-0.05 ± 0.03 

2 

-0.16 ±0.15 

5 

-0.04 ± 0.06 

1 

-0.09 ±0.15 

12 

-0.15 ±0.03 

3 

XX Mon 

54798.335 

0.01 ±0.08 

(55, 2) 

0.51 ±0.37 

2 

0.05 ± 0.22 

4 

0.21 ±0.07 

1 

0.17 ± 0.23 

12 

0.23 ± 0.06 

2 

GUNor 

54667.205 

0.08 ± 0.06 

(80, 7) 

0.32 ± 0.04 

2 

0.17 ±0.10 

6 

0.18±0.19 

1 

0.28 ±0.15 

13 

0.09 ± 0.04 

2 

IQ Nor 

54584.299 

0.22 ± 0.07 

(63, 7) 

0.57 ± 0.07 

2 

0.39 ±0.13 

5 

0.36 ±0.13 

1 

0.38 ±0.16 

11 

0.25 ± 0.06 

3 

QZNor 

54863.366 

0.18 ±0.08 

(81,3) 

0.56 ±0.01 

2 

0.30 ±0.18 

6 

0.38±0.11 

1 

0.41 ±0.16 

14 

0.17±0.15 

3 

QZNor 

54923.345 

0.23 ± 0.07 

(86, 2) 

0.55 ± 0.05 

2 

0.30 ±0.18 

6 

0.40 ±0.16 

1 

0.40 ±0.19 

14 

0.23 ±0.16 

3 

RS Nor 

54863.361 

0.18 ±0.08 

(82, 5) 

0.57 ± 0.07 

2 

0.39 ±0.13 

5 

0.36 ±0.13 

1 

0.38 ±0.16 

11 

0.25 ± 0.06 

3 

SYNor 

54708.061 

0.27 ±0.10 

(46, 5) 

0.73 ± 0.25 

2 

0.45 ±0.14 

5 

0.37 ±0.01 

1 

0.39 ±0.15 

9 

0.20 ±0.13 

2 

SYNor 

54709.075 

0.20 ± 0.09 

(58, 4) 

0.50 ±0.01 

2 

0.36 ±0.11 

5 

0.37 ± 0.09 

1 

0.35 ±0.14 

11 

0.18±0.15 

3 

TWNor 

54666.127 

0.27 ±0.10 

(69, 7) 

0.58 ±0.11 

2 

0.24 ± 0.07 

2 

0.58 ±0.60 

1 

0.25 ±0.10 

10 

0.05 ± 0.06 

2 

V 340 Nor 

54873.376 

0.07 ± 0.07 

(47, 4) 

0.40 ± 0.05 

1 

0.37 ± 0.08 

1 

0.12±0.11 

1 

0.30 ±0.21 

9 

0.19±0.18 

3 

CSOri 

54845.085 

-0.25 ± 0.06 

(68, 6) 

0.11 ± 0.06 

2 

-0.27 ±0.14 

4 

-0.25 ±0.12 

1 

-0.10 ±0.13 

11 

-0.16 ±0.04 

2 

GQ Ori 

54845.082 

0.20 ± 0.08 

(92,14) 











RS Ori 

54845.100 

0.11 ± 0.09 

(71,5) 

0.12 ± 0.16 

2 

0.11 ±0.22 

5 

0.41 ±0.17 

1 

0.30 ± 0.20 

11 

0.22 ±0.19 

4 

AQPup 

54839.075 

0.06 ± 0.05 

(14, 2) 

0.36 ± 0.05 

1 



0.06 ± 0.04 

1 

0.25 ± 0.22 

6 

0.05 ± 0.00 

2 

BCPup 

54839.147 

-0.31 ± 0.07 

(57, 3) 

0.20 ± 0.05 

2 

-0.07 ± 0.22 

6 

-0.14 ±0.21 

1 

-0.13 ±0.17 

12 

-0.18 ±0.06 

3 

BMPup 

54839.086 

-0.07 ± 0.08 

(61,7) 

0.17 ± 0.15 

2 

-0.02 ±0.18 

5 



0.04 ±0.18 

11 

-0.01 ±0.03 

3 

BN Pup 

54839.109 

0.03 ± 0.05 

(69, 4) 

0.22 ± 0.02 

2 

0.16 ±0.10 

6 

0.23 ± 0.07 

1 

0.16 ±0.14 

14 

0.09 ±0.17 

3 

CKPup 

54839.113 

-0.15 ±0.08 

(72, 4) 

0.17 ± 0.06 

2 

-0.12 ±0.20 

5 

0.00 ± 0.08 

1 

0.00 ±0.21 

12 

-0.10 ±0.06 

2 

CKPup 

54839.173 

-0.12 ±0.08 

(78,11) 

0.16 ± 0.01 

2 

-0.05 ± 0.29 

6 

-0.02 ± 0.02 

1 

0.02 ± 0.20 

12 

-0.05 ± 0.06 

1 

HWPup 

54792.249 

-0.22 ± 0.09 

(70, 3) 

-0.02 ±0.01 

2 

-0.12 ±0.12 

6 

-0.06 ±0.14 

1 

-0.05 ± 0.24 

13 

-0.11 ±0.12 

3 

LS Pup 

54839.081 

-0.12 ± 0.11 

(18, 1) 



0.42 ± 0.08 

1 

0.10±0.10 

1 

0.04 ± 0.09 

7 

0.09 ± 0.06 

1 

VWPup 

54832.331 

-0.14 ±0.06 

(50, 4) 

0.11 ±0.03 

2 

-0.04 ±0.17 

5 

-0.33 ±0.21 

1 

-0.03 ±0.14 

12 

-0.08 ± 0.09 

3 

VZPup 

54839.096 

-0.01 ±0.04 

(27, 2) 



0.30 ±0.39 

3 

0.01 ±0.16 

1 

0.25 ±0.16 

11 

0.11 ±0.01 

2 

WWPup 

54839.091 

0.13 ±0.16 

(18, 1) 

-0.30 ±0.11 

2 

-0.38 ± 0.24 

6 

-0.34 ± 0.29 

1 

-0.36 ± 0.22 

14 

-0.70 ± 0.04 

2 

WYPup 

54839.100 

-0.10 ±0.08 

(49, 6) 

0.21 ±0.05 

1 

-0.14 ±0.29 

3 

0.05 ± 0.08 

1 

-0.01 ±0.10 

11 

0.01 ±0.05 

2 


continued on next page 


Notes. Column 3 lists the weighted mean and standard deviation of the Fei and Fen abundances derived bv iGenovali et al.l (l2014h . Column 4 
lists the respective number (Al) of iron lines used. The other Al values indicate the number of lines used for the other elements to derive their 
abundances. For these elements, the quoted errors represent either the dispersion around the mean if two or more lines were measured, or the mean 
dispersion computed for the eleven calibrating stars if only one line was available. 
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Table 1. continued. 


Name 

MJD 

[Fe/H] 

Nl 

(Fe i,Fe ii) 

[Na/H] 

Nl 

[Al/H] 

Nl 

[Mg/H] 

Nl 

[SVH] 

Nl 

[Ca/H] 

Nl 

WZPup 

54839.104 

-0.07 ± 0.06 

(72, 7) 

0.09 ±0.01 

2 

-0.11 ± 0.07 

4 

0.14 ±0.09 

1 

0.07 ±0.17 

13 

0.04 ± 0.07 

3 

XPup 

54839.070 

0.02 ± 0.08 

(15, 2) 

0.42 ± 0.05 

1 

0.35 ± 0.08 


-0.01 ±0.01 

1 

-0.01 ±0.21 

4 

0.09 ± 0.02 

2 

KQ Sco 

56139.021 

0.26 ±0.15 

(32, 0) 

0.69 ± 0.05 

1 

0.59 ± 0.08 




0.18 ±0.06 


0.16 ±0.06 

1 

KQSco 

54873.379 

0.52 ± 0.08 

(51,4) 







0.17 ±0.24 

2 

0.23 ± 0.06 

1 

KQ Sco 

56152.097 

0.30 ±0.21 

(16, 1) 

0.72 ± 0.05 

2 

0.38 ± 0.02 

2 



0.47 ± 0.06 


0.15 ±0.11 

2 

KQ Sco 

56163.004 

0.22 ± 0.27 

(20, 1) 







0.23 ± 0.06 




KQSco 

56166.004 

0.21 ±0.28 

(15, 1) 

0.70 ± 0.05 

1 





0.24 ± 0.06 




RYSco 

56140.187 

0.06 ±0.01 

(74, 2) 

0.31 ±0.01 

2 

0.14 ± 0.04 

2 

0.00 ± 0.07 

1 

0.19±0.13 

3 

-0.01 ±0.14 

7 

RYSco 

54599.412 

0.06 ± 0.02 

(34, 5) 

0.46 ± 0.06 

2 

0.11 ±0.10 

6 

0.25 ±0.14 

1 

0.19±0.11 

12 

0.02 ±0.10 

3 

RYSco 

56152.143 

0.01 ±0.03 

(75, 3) 

0.32 ± 0.06 

2 

0.22 ±0.01 

2 

-0.01 ±0.07 

1 

0.15 ±0.18 

3 

-0.06 ±0.12 

7 

RYSco 

56162.170 

-0.03 ± 0.05 

(66, 2) 

0.29 ± 0.00 

2 

0.14 ±0.04 

2 

0.01 ±0.07 

1 

0.12 ±0.09 

3 

-0.02 ±0.14 

7 

RYSco 

56167.085 

-0.04 ± 0.08 

(45, 2) 

0.40 ±0.16 

2 

0.22 ±0.12 

2 

0.00 ± 0.07 

1 

0.09 ± 0.08 

3 

-0.17 ±0.11 

3 

V470SCO 

54708.073 

0.16 ±0.06 

(66, 4) 

0.55 ±0.11 

2 

0.26 ±0.13 

5 

0.18 ±0.01 

1 

0.23 ± 0.09 

8 

0.08 ±0.10 

3 

VSOOSco 

56140.191 

-0.01 ± 0.05 

(86, 3) 

0.16 ±0.04 

2 

0.13 ±0.03 

2 

-0.18 ±0.07 

1 

0.00 ±0.16 

3 

-0.17 ±0.09 

7 

V500SCO 

56152.092 

0.00 ±0.10 

(67, 3) 

0.17 ±0.02 

2 

0.03 ± 0.04 

2 

-0.04 ± 0.07 

1 

0.03 ± 0.08 

3 

-0.10 ±0.11 

7 

V500 Sco 

56162.998 

-0.03 ±0.12 

(53, 3) 

0.26 ± 0.08 

2 

0.17 ±0.03 

2 

-0.05 ± 0.07 

1 

0.04 ± 0.07 

3 

-0.09 ± 0.07 

5 

V500SCO 

56167.077 

-0.11 ±0.07 

(97, 5) 

0.16 ±0.05 

2 

0.14 ±0.02 

2 

-0.19 ±0.07 

1 

0.01 ±0.23 

3 

-0.21 ±0.12 

7 

EV Set 

54708.086 

0.09 ± 0.07 

(57, 3) 

0.25 ± 0.05 

1 

0.56 ± 0.08 


0.06 ±0.14 

1 

0.26 ±0.21 

9 

0.10 ±0.18 

2 

RUSet 

54906.414 

0.16 ±0.05 

(95, 7) 

0.43 ±0.11 

2 

0.24 ±0.15 

6 

0.31 ±0.18 

1 

0.35 ±0.19 

12 

0.21 ±0.25 

3 

RUSet 

54923.375 

0.09 ± 0.07 

(45, 5) 

0.35 ±0.01 

2 

0.17 ±0.08 

5 

0.31 ±0.12 

1 

0.25 ±0.12 

10 

0.14 ±0.22 

3 

UZSct 

56137.160 

0.28 ±0.12 

(17, 4) 







0.32 ± 0.06 


0.14 ±0.06 

1 

UZSct 

54906.400 

0.36 ±0.10 

(34, 5) 

0.83 ±0.08 

2 

0.66 ± 0.25 

5 

0.36 ±0.21 

1 

0.58 ±0.15 

10 

0.42 ± 0.20 

3 

UZ Set 

54923.366 

0.45 ± 0.07 

(63, 7) 

0.92 ± 0.08 

2 

0.55 ±0.12 

4 

0.31 ±0.21 

1 

0.48 ±0.13 

11 

0.28 ±0.16 

2 

UZSct 

56152.064 

0.25 ± 0.28 

(8, 0) 







0.41 ±0.06 


0.09 ± 0.06 

1 

UZSct 

56160.167 

0.36 ±0.10 

(47, 2) 

0.72 ± 0.03 

2 



0.31 ±0.07 

1 

0.40 ± 0.05 

3 

0.22 ±0.10 

5 

UZ Set 

56175.049 

0.31 ±0.21 

(36, 2) 

0.67 ±0.13 

2 



0.30 ± 0.07 

1 

0.48 ±0.13 

2 

0.19 ±0.05 

4 

V367 Set 

56137.147 

0.13 ±0.07 

(72, 3) 

0.28 ±0.01 

2 

0.33 ± 0.08 


-0.02 ± 0.07 

1 

0.17±0.19 

3 

0.04 ±0.18 

7 

V367 Set 

54709.128 

-0.04 ± 0.04 

(56, 4) 

0.26 ± 0.02 

2 

0.19 ±0.26 

6 

0.01 ±0.29 

1 

0.14±0.10 

10 

-0.06 ± 0.07 

3 

V367 Set 

56175.105 

0.14 ±0.06 

(50, 3) 

0.36 ± 0.05 

1 

0.37 ± 0.08 


0.00 ± 0.07 

1 

0.18±0.19 

2 

0.07 ±0.15 

5 

V367 Set 

56184.000 

0.03 ± 0.07 

(84, 4) 

0.31 ±0.11 

2 

0.44 ± 0.08 


0.00 ± 0.07 

1 

0.15 ±0.24 

2 

-0.02 ±0.10 

7 

XSet 

54709.122 

0.12 ±0.09 

(72, 9) 

0.41 ±0.25 

2 

0.34 ± 0.26 

5 

0.12±0.12 

1 

0.32 ±0.27 

11 

0.14 ±0.14 

3 

ZSct 

56137.123 

0.10±0.16 

(20, 0) 

0.77 ± 0.05 

1 

0.58 ±0.08 


-0.21 ±0.07 

1 



0.13 ±0.01 

2 

Z Set 

54678.090 

0.18 ±0.09 

(41, 3) 

0.68 ± 0.05 

1 

0.41 ± 0.08 


-0.08 ± 0.23 

1 

0.07 ±0.14 

4 

0.06 ± 0.06 

1 

ZSct 

56152.073 

0.11 ±0.02 

(49, 2) 

0.49 ± 0.05 

1 

0.40 ± 0.08 


-0.06 ± 0.07 

1 

0.18±0.14 

3 

-0.05 ± 0.07 

4 

ZSct 

56159.186 

0.26 ± 0.08 

(45, 2) 

0.74 ±0.14 

2 

0.53 ± 0.08 


0.20 ± 0.07 

1 

0.38 ±0.12 

3 

0.08 ± 0.04 

2 

Z Set 

56175.038 

0.00 ± 0.30 

(25, 0) 

0.55 ± 0.05 

1 

0.44 ± 0.08 




0.03 ± 0.06 


-0.08 ± 0.03 

2 

AA Ser 

54708.040 

0.38 ± 0.20 

(24, 1) 

0.98 ± 0.05 

1 

0.50 ± 0.08 


0.28 ± 0.07 

1 

0.47 ±0.10 

6 

0.16 ±0.06 

1 

CR Ser 

54709.116 

0.12 ±0.08 

(53, 5) 

0.61 ±0.29 

2 

0.29 ±0.19 

6 

0.32 ±0.22 

1 

0.28 ±0.21 

10 

0.11 ±0.10 

3 

AV Sgr 

56136.169 

0.40 ±0.15 

(29, 2) 

0.85 ± 0.00 

2 

0.54 ± 0.08 




0.48 ± 0.06 


0.22 ±0.01 

2 

AVSgr 

56136.192 

0.44 ±0.15 

(31,2) 

0.93 ± 0.03 

2 

0.59 ± 0.08 




0.50 ± 0.06 


0.24 ± 0.07 

2 

AV Sgr 

54923.348 

0.53 ±0.17 

(16, 2) 

0.90 ± 0.05 

1 

0.03 ± 0.08 




0.35 ± 0.02 

2 

0.05 ± 0.06 

1 

AVSgr 

56152.082 

0.42 ±0.17 

(24, 2) 

0.77 ±0.01 

2 

0.61 ±0.04 

2 



0.53 ± 0.06 


0.17 ±0.02 

2 

AV Sgr 

56168.049 

0.30 ±0.22 

(19, 1) 

0.88 ± 0.05 

1 

0.75 ±0.13 

2 



0.49 ± 0.06 


0.21 ±0.04 

2 

AY Sgr 

54599.398 

0.11 ±0.06 

(58, 5) 

0.32 ± 0.06 

2 

0.19 ±0.17 

6 

0.20 ± 0.06 

1 

0.23 ±0.15 

14 

0.11 ±0.10 

3 

V1954Sgr 

54599.389 

0.24 ±0.10 

(61, 4) 

0.62 ± 0.06 

2 

0.27 ±0.14 

5 

0.17 ±0.29 

1 

0.47 ± 0.22 

13 

0.25 ± 0.08 

3 

V773 Sgr 

54669.207 

0.11 ±0.06 

(58, 8) 

0.30 ± 0.05 

1 

0.05 ± 0.08 


0.20 ± 0.00 

1 

0.30 ±0.17 

10 

0.14 ±0.02 

2 

VYSgr 

56160.179 

0.27 ± 0.25 

(14, 1) 

0.73 ± 0.05 

1 

0.71 ±0.08 




0.17 ±0.06 


0.08 ± 0.06 

1 

VY Sgr 

54923.356 

0.42 ±0.14 

(30, 6) 

0.94 ± 0.09 

2 

0.54 ±0.11 

6 

0.53 ±0.13 

1 

0.54 ±0.16 

11 

0.32 ±0.10 

2 

VY Sgr 

56162.162 

0.32 ± 0.27 

(17, 1) 

0.85 ± 0.05 

1 

0.72 ± 0.08 




0.06 ± 0.06 


0.09 ± 0.11 

2 

VYSgr 

56168.062 

0.31 ±0.05 

(51,2) 

0.61 ±0.06 

2 



0.19 ±0.07 

1 

0.34 ± 0.08 

3 

0.22 ± 0.08 

5 

WZSgr 

56132.190 

0.18 ±0.08 

(56, 2) 

0.56 ±0.12 

2 

0.51 ±0.08 


0.04 ± 0.07 

1 

0.24 ±0.11 

3 

0.08 ±0.11 

5 

WZSgr 

54599.395 

0.35 ± 0.08 

(42, 2) 

0.78 ± 0.05 

1 

0.72 ± 0.07 

2 



0.48 ± 0.28 

3 

0.23 ± 0.06 

1 

WZSgr 

56136.213 

0.24 ±0.01 

(48, 2) 

0.41 ±0.05 

2 



0.03 ± 0.07 

1 

0.31 ±0.07 

3 

0.18 ±0.07 

5 

WZSgr 

56152.044 

0.28 ±0.12 

(28, 2) 

0.56 ± 0.05 

1 

0.56 ± 0.08 


0.00 ± 0.07 

1 

0.13 ±0.06 


0.13 ±0.01 

2 

WZSgr 

56159.125 

0.37 ± 0.06 

(44, 2) 

0.65 ±0.16 

2 

0.48 ± 0.33 

2 

-0.02 ± 0.07 

1 

0.36 ± 0.07 

3 

0.23 ± 0.09 

5 

XX Sgr 

56054.234 

-0.01 ±0.10 

(100, 5) 

0.22 ± 0.05 

2 

0.25 ±0.01 

2 

-0.05 ± 0.07 

1 

0.04 ±0.13 

3 

-0.06 ±0.16 

7 

XX Sgr 

54599.404 

-0.07 ± 0.07 

(59, 4) 

0.29 ± 0.03 

2 

0.02 ±0.15 

5 

0.06 ± 0.05 

1 

0.23 ±0.21 

13 

-0.03 ± 0.09 

2 

XX Sgr 

56136.223 

-0.05 ± 0.05 

(101,6) 

0.20 ± 0.08 

2 

0.21 ±0.08 


-0.10 ±0.07 

1 

0.07 ±0.13 

3 

-0.06 ± 0.11 

6 

XX Sgr 

56152.047 

0.05 ± 0.03 

(43, 3) 

0.35 ±0.11 

2 

0.41 ±0.01 

2 

0.08 ± 0.07 

1 

0.14 ±0.14 

3 

0.17 ±0.20 

6 

XX Sgr 

56159.128 

-0.02 ±0.12 

(64, 4) 

0.40 ± 0.29 

2 

0.30 ±0.01 

2 

-0.04 ± 0.07 

1 

0.08 ± 0.05 

3 

-0.02 ± 0.09 

5 

EZVel 

54759.348 

-0.17±0.15 

(23, 1) 

0.17 ±0.28 

2 

0.01 ±0.18 

4 

-0.03 ± 0.28 

1 



-0.08 ±0.16 

2 
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Table 2. Mean abundances of Fe, Na, Al, and a elements for our sample of classical Cepheids. 


Name 

logP 

[days] 

«G 

[pc] 

[Fe/H] 

[Na/H] 

[Al/H] 

[Mg/H] 

[Si/H] 

[Ca/H] 

Ns 

V340Ara 

1.3183 

4657 ± 427 

0.33 ± 0.09 

0.80 ±0.03 

0.61 ±0.10 

0.34 ± 0.00 

0.47 ± 0.08 

0.24 ± 0.07 

6 

QZNor 

0.5782 

6283 ± 447 

0.21 ±0.06 

0.56 ±0.03 

0.30 ±0.18 

0.39 ±0.14 

0.41 ±0.17 

0.20 ±0.15 

2 

SYNor 

1.1019 

6286 ± 446 

0.23 ± 0.07 

0.61 ±0.13 

0.41 ±0.12 

0.37 ±0.05 

0.37 ±0.15 

0.19±0.14 

2 

CKPup 

0.8703 

13357 ±423 

-0.13 ±0.06 

0.17 ±0.03 

-0.08 ± 0.24 

-0.02 ± 0.02 

0.02 ± 0.20 

-0.08 ± 0.03 

2 

KQ Sco 

1.4577 

5948 ±451 

0.52 ± 0.08 

0.70 ± 0.02 

0.48 ±0.01 


0.26 ± 0.05 

0.18 ±0.04 

5 

RYSco 

1.3078 

6663 ± 453 

0.01 ± 0.06 

0.36 ±0.06 

0.17 ±0.06 

0.08 ± 0.05 

0.15 ±0.12 

-0.05 ±0.12 

5 

V500 Sco 

0.9693 

6590 ± 453 

-0.07 ± 0.08 

0.19 ±0.05 

0.12 ±0.03 

-0.12 ±0.00 

0.03 ±0.13 

-0.14 ±0.10 

4 

RUSct 

1.2945 

6361 ±449 

0.14 ±0.04 

0.39 ±0.06 

0.21 ±0.11 

0.31 ±0.15 

0.30 ±0.15 

0.17 ±0.23 

2 

UZSct 

1.1686 

5309 ± 448 

0.33 ± 0.08 

0.79 ±0.08 

0.60 ±0.18 

0.32 ±0.10 

0.45 ± 0.08 

0.22 ± 0.09 

6 

V367 Set 

0.7989 

6332 ±451 

0.05 ±0.08 

0.30 ±0.04 

0.33 ±0.07 

-0.01 ±0.14 

0.16±0.18 

0.01 ±0.12 

4 

Z Set 

1.1106 

5733 ± 445 

0.12 ±0.09 

0.71 ±0.05 

0.51 ±0.05 

0.14 ±0.08 

0.33 ± 0.09 

0.13 ±0.06 

5 

AVSgr 

1.1879 

5980 ± 455 

0.35 ±0.17 

0.87 ±0.01 

0.50 ± 0.03 


0.47 ± 0.00 

0.18 ±0.03 

5 

VYSgr 

1.1322 

5862 ± 453 

0.33 ±0.12 

0.78 ±0.04 

0.66 ± 0.04 

0.36 ±0.07 

0.28 ±0.06 

0.18 ±0.07 

4 

WZSgr 

1.3394 

6326 ± 453 

0.28 ± 0.08 

0.59 ±0.07 

0.57 ±0.10 

0.02 ± 0.00 

0.30 ±0.11 

0.17 ±0.06 

5 

XXSgr 

0.8078 

6706 ± 453 

-0.01 ±0.06 

0.29 ±0.11 

0.24 ± 0.04 

-0.01 ±0.01 

0.11 ±0.13 

0.00 ±0.13 

5 

AS Aur 

0.5017 

12244 ± 469 

0.00 ±0.08 

0.13 ±0.00 

0.12 ±0.40 

0.12±0.18 

0.13 ±0.25 

-0.02 ±0.17 

1 

KN Cen 

1.5321 

6498 ±417 

0.55 ±0.12 

0.69 ± 0.04 

0.73 ±0.17 

0.32 ±0.17 

0.65 ± 0.24 

0.32 ±0.26 

1 

MZ Cen 

1.0151 

6501 ±391 

0.27 ±0.10 

0.59 ±0.00 

0.36 ±0.18 

0.21 ±0.36 

0.33 ±0.19 

0.19±0.12 

1 

00 Cen 

1.1099 

6025 ± 389 

0.20 ± 0.06 

0.55 ±0.00 

0.24 ±0.19 

0.30 ±0.10 

0.40 ± 0.23 

0.26 ±0.12 

1 

TX Cen 

1.2328 

6070 ±419 

0.44 ±0.12 

0.73 ± 0.00 

0.73 ±0.16 

0.37 ±0.16 

0.53 ± 0.27 

0.47 ±0.11 

1 

V339Cen 

0.9762 

6917 ±446 

0.06 ± 0.03 

0.53 ±0.23 

0.26 ±0.11 

0.24 ±0.19 

0.19±0.18 

0.02 ± 0.07 

1 

VWCen 

1.1771 

6417 ± 405 

0.41 ±0.08 

0.79 ± 0.00 

0.92 ± 0.00 


0.49 ± 0.20 

0.22 ±0.01 

1 

AOCMa 

0.7646 

10430 ± 433 

0.01 ±0.06 

0.16 ±0.03 

0.10±0.15 

0.13 ±0.02 

0.12±0.14 

0.08 ±0.10 

1 

RWCMa 

0.7581 

10057 ± 445 

-0.07 ± 0.08 

0.22 ± 0.08 



0.05 ± 0.04 

0.03 ± 0.08 

1 

SS CMa 

1.0921 

9829 ± 439 

0.06 ± 0.04 

0.32 ±0.04 

0.17±0.15 

0.12±0.17 

0.26 ±0.18 

0.22 ±0.14 

1 

TV CMa 

0.6693 

9575 ± 447 

0.01 ± 0.07 

0.25 ± 0.02 

0.15 ±0.12 

0.19 ±0.07 

0.18±0.14 

0.08 ± 0.09 

1 

TWCMa 

0.8448 

9788 ± 445 

0.04 ± 0.09 


0.17 ±0.23 


0.27 ±0.16 

0.27 ±0.31 

1 

AA Gem 

1.0532 

11454 ±459 

-0.08 ± 0.05 

0.22 ± 0.03 

-0.01 ±0.15 

0.42 ± 0.20 


0.10 ±0.22 

1 

AD Gem 

0.5784 

10662 ± 455 

-0.14 ±0.06 

0.11 ±0.13 

-0.23 ± 0.23 

-0.02 ±0.12 

0.03 ±0.19 

-0.06 ±0.13 

1 

BB Gem 

0.3633 

11199 ±460 

-0.09 ± 0.04 







BWGem 

0.3633 

11302 ±463 

-0.22 ± 0.09 

-0.02 ± 0.00 

-0.15 ±0.19 

-0.07 ± 0.04 

-0.13 ±0.14 

-0.12±0.12 

1 

DX Gem 

0.4966 

11407 ±473 

-0.01 ± 0.09 

0.12 ±0.00 

0.10±0.16 

-0.03 ±0.15 

0.06 ±0.11 

-0.03 ± 0.06 

1 

RZGem 

0.7427 

9973 ± 454 

-0.16 ±0.03 

0.19±0.16 


0.03 ± 0.00 

0.07 ±0.15 

-0.12 ±0.06 

1 

BE Mon 

0.4322 

9609 ± 452 

0.05 ± 0.09 

0.34 ±0.13 

0.13 ±0.24 

0.33 ±0.22 

0.14±0.16 

0.08 ±0.12 

1 

CVMon 

0.7307 

9362 ± 452 

0.09 ± 0.09 

0.31 ±0.20 

0.15 ±0.16 

0.22 ± 0.04 

0.24 ± 0.27 

0.18 ±0.24 

1 

FT Mon 

0.6843 

14344 ± 468 

-0.13 ±0.08 

0.15 ±0.19 

-0.10 ±0.17 

-0.08 ±0.01 


0.02 ±0.01 

1 

SV Mon 

1.1828 

10070 ± 453 

0.12 ±0.08 

0.63 ± 0.04 

0.16 ±0.06 

0.30 ±0.17 

0.21 ±0.16 

0.24 ± 0.20 

1 

TWMon 

0.8511 

13059 ±457 

-0.13 ±0.07 

0.16 ±0.06 

-0.03 ±0.31 

-0.04 ± 0.07 

-0.02 ±0.14 

0.02 ±0.12 

1 

TXMon 

0.9396 

11790 ±452 

-0.03 ± 0.05 

0.23 ± 0.06 

-0.08 ±0.11 

-0.04 ± 0.08 

0.06 ±0.13 

0.04 ±0.10 

1 

TY Mon 

0.6045 

11180±451 

0.02 ± 0.08 

0.17 ±0.09 

-0.19 ±0.07 

0.03 ±0.11 

0.14 ±0.23 

0.12±0.15 

1 

TZMon 

0.8709 

11183 ±451 

-0.02 ± 0.07 

0.16 ±0.01 

0.02 ± 0.08 

0.11 ±0.05 

0.03 ±0.12 

0.04 ±0.18 

1 

V465 Mon 

0.4335 

11037 ±450 

-0.07 ± 0.07 

0.26 ± 0.08 

0.06 ±0.17 

-0.08 ±0.17 

0.12±0.18 

0.04 ± 0.08 

1 

V495 Mon 

0.6124 

12098 ± 453 

-0.13 ±0.07 

0.04 ± 0.08 

-0.06 ± 0.30 


-0.01 ±0.18 

-0.04 ±0.12 

1 

V508 Mon 

0.6163 

10714 ±452 

-0.04 ±0.10 

0.12 ±0.01 

0.04 ± 0.28 

0.01 ±0.05 

0.04 ± 0.20 

0.04 ±0.21 

1 

VSlOMon 

0.8637 

12550 ± 456 

-0.16 ±0.06 

-0.05 ± 0.03 

-0.16±0.15 

-0.04 ± 0.06 

-0.09 ±0.15 

-0.15 ±0.03 

1 

XX Mon 

0.7369 

11854 ±451 

0.01 ±0.08 

0.51 ±0.37 

0.05 ± 0.22 

0.21 ±0.07 

0.17 ±0.23 

0.23 ± 0.06 

1 

GU Nor 

0.5382 

6663 ± 450 

0.08 ± 0.06 

0.32 ± 0.04 

0.17±0.10 

0.18±0.19 

0.28 ±0.15 

0.09 ± 0.04 

1 

IQ Nor 

0.9159 

6691 ±448 

0.22 ± 0.07 

0.57 ± 0.07 

0.39 ±0.13 

0.36 ±0.13 

0.38 ±0.16 

0.25 ± 0.06 

1 

RS Nor 

0.7923 

6385 ± 449 

0.18 ±0.08 

0.57 ± 0.07 

0.39 ±0.13 

0.36 ±0.13 

0.38 ±0.16 

0.25 ± 0.06 

1 

TWNor 

1.0329 

6160 ±447 

0.27 ± 0.10 

0.58 ±0.11 

0.24 ± 0.07 

0.58 ± 0.60 

0.25 ±0.10 

0.05 ± 0.06 

1 

V340Nor 

1.0526 

6483 ± 449 

0.07 ± 0.07 

0.40 ± 0.00 

0.37 ± 0.00 

0.12±0.11 

0.30 ±0.21 

0.19±0.18 

1 

CSOri 

0.5899 

11701 ±458 

-0.25 ± 0.06 

0.11 ±0.06 

-0.27 ±0.14 

-0.25 ±0.12 

-0.10 ±0.13 

-0.16 ±0.04 

1 

GQ Ori 

0.9353 

10129 ±453 

0.20 ± 0.08 







RS Ori 

0.8789 

9470 ± 453 

0.11 ± 0.09 

0.12±0.16 

0.11 ±0.22 

0.41 ±0.17 

0.30 ± 0.20 

0.22 ±0.19 

1 

AQPup 

1.4786 

9472 ± 436 

0.06 ± 0.05 

0.36 ± 0.00 


0.06 ± 0.04 

0.25 ± 0.22 

0.05 ± 0.00 

1 

BC Pup 

0.5495 

12763 ± 426 

-0.31 ±0.07 

0.20 ± 0.05 

-0.07 ± 0.22 

-0.14 ±0.21 

-0.13 ±0.17 

-0.18 ±0.06 

1 

BMPup 

0.8572 

9981 ±435 

-0.07 ± 0.08 

0.17±0.15 

-0.02 ±0.18 


0.04 ±0.18 

-0.01 ±0.03 

1 

BN Pup 

1.1359 

9930 ± 428 

0.03 ± 0.05 

0.22 ± 0.02 

0.16±0.10 

0.23 ± 0.07 

0.16±0.14 

0.09 ±0.17 

1 

HW Pup 

1.1289 

13554 ±436 

-0.22 ± 0.09 

-0.02 ±0.01 

-0.12±0.12 

-0.06 ±0.14 

-0.05 ± 0.24 

-0.11 ±0.12 

1 

LS Pup 

1.1506 

10610 ±423 

-0.12 ± 0.11 


0.42 ± 0.00 

0.10±0.10 

0.04 ± 0.09 

0.09 ± 0.00 

1 

VW Pup 

0.6320 

10175 ±443 

-0.14 ±0.06 

0.11 ±0.03 

-0.04 ±0.17 

-0.33 ±0.21 

-0.03 ±0.14 

-0.08 ± 0.09 

1 

VZPup 

1.3649 

10867 ± 425 

-0.01 ± 0.04 


0.30 ±0.39 

0.01 ±0.16 

0.25 ±0.16 

0.11 ±0.01 

1 

WWPup 

0.7417 

10382 ±436 

0.13 ±0.16 

-0.30 ±0.11 

-0.38 ± 0.24 

-0.34 ± 0.29 

-0.36 ±0.22 

-0.70 ± 0.04 

1 

WY Pup 

0.7202 

10549 ± 430 

-0.10 ±0.08 

0.21 ±0.00 

-0.14 ±0.29 

0.05 ± 0.08 

-0.01 ±0.10 

0.01 ±0.05 

1 

WZPup 

0.7013 

10123 ±437 

-0.07 ± 0.06 

0.09 ±0.01 

-0.11 ±0.07 

0.14 ±0.09 

0.07 ±0.17 

0.04 ± 0.07 

1 

XPup 

1.4143 

9788 ±441 

0.02 ± 0.08 

0.42 ± 0.00 

0.35 ± 0.00 

-0.01 ±0.01 

-0.01 ±0.21 

0.09 ± 0.02 

1 

V470 Sco 

1.2112 

6461 ±454 

0.16 ±0.06 

0.55 ±0.11 

0.26 ±0.13 

0.18 ±0.01 

0.23 ± 0.09 

0.08 ±0.10 

1 

EVSet 

0.4901 

6135 ±449 

0.09 ± 0.07 

0.25 ± 0.00 

0.56 ± 0.00 

0.06 ±0.14 

0.26 ±0.21 

0.10±0.18 

1 

XSet 

0.6230 

6464 ± 452 

0.12 ±0.09 

0.41 ±0.25 

0.34 ±0.26 

0.12±0.12 

0.32 ±0.27 

0.14±0.14 

1 

AA Ser 

1.2340 

5572 ± 437 

0.38 ± 0.20 

0.98 ± 0.00 

0.50 ± 0.00 

0.28 ± 0.00 

0.47 ±0.10 

0.16 ±0.00 

1 

CR Ser 

0.7244 

6510 ±452 

0.12 ±0.08 

0.61 ±0.29 

0.29 ±0.19 

0.32 ±0.22 

0.28 ±0.21 

0.11 ±0.10 

1 

AY Sgr 

0.8175 

6429 ± 452 

0.11 ± 0.06 

0.32 ±0.06 

0.19±0.17 

0.20 ± 0.06 

0.23 ±0.15 

0.11 ±0.10 

1 

V1954Sgr 

0.7909 

5687 ± 456 

0.24 ±0.10 

0.62 ± 0.06 

0.27 ±0.14 

0.17 ±0.29 

0.47 ± 0.22 

0.25 ± 0.08 

1 

V773 Sgr 

0.7596 

6595 ± 454 

0.11 ± 0.06 

0.30 ± 0.00 

0.05 ± 0.00 

0.20 ± 0.00 

0.30 ±0.17 

0.14 ±0.02 

1 

EZVel 

1.5383 

12119 ±358 

-0.17 ± 0.15 

0.17 ±0.28 

0.01 ±0.18 

-0.03 ± 0.28 


-0.08 ±0.16 

1 


Notes. The weighted (in the case of iron) or the arithmetic (for the other elements) mean abundances of the stars with multiple spectra (Table|TJ 
are listed first. Columns 2 and 3 shows the logarithmic of the pulsation period and the Galactocentric distance (Ro), respectively. The Ns values 
indicate the number of spectra available for each star. 
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Table 3. Abundance difference of stars in common among the current sample and other data sets. 


Abundance 

ratio 

Data sets' 

Zero-point 

difference 

-^Common 

[Fe/H] 

LII-G14 

-0.05 + 0.11 

45 

[Fe/H] 

LIII-G14 

0.03 + 0.08 

33 

[Fe/H] 

LII-LEM 

0.08 + 0.12 

51 

[Fe/H] 

LIII-YON 

0.34 + 0.20 

20 

[Na/H] 

LII-TS 

-0.13 + 0.14 

38 

[Na/H] 

LIII-TS 

-0.10 + 0.13 

34 

[Na/H] 

LII-LEM 

-0.11 + 0.17 

36 

[Al/H] 

LII-TS 

-0.08 + 0.16 

36 

[Al/H] 

LIII-TS 

-0.03 + 0.14 

33 

[Al/H] 

LII-LEM 

-0.03 + 0.16 

41 

[Mg/H] 

LII-TS 

-0.23 + 0.24 

26 

[Mg/H] 

LIII-TS 

-0.10 + 0.17 

30 

[Mg/H] 

LII-LEM 

-0.27 + 0.24 

35 

[Mg/H] 

LIII-YON 

0.08 + 0.15 

16 

[Si/H] 

LII-TS 

-0.11 + 0.12 

41 

[Si/H] 

LIII-TS 

-0.06 + 0.11 

33 

[Si/H] 

LII-LEM 

-0.06 + 0.11 

55 

[Si/H] 

LIII-YON 

0.12 + 0.08 

18 

[Ca/H] 

LII-TS 

-0.11 + 0.17 

42 

[Ca/H] 

LIII-TS 

-0.08 + 0.15 

32 

[Ca/H] 

LII-LEM 

-0.06 + 0.17 

54 

[Ca/H] 

LIII-YON 

0.14 + 0.11 

19 


Notes. G14:lGenovali et alJ(l2014h : TS: this study; LIh iLuck et all (1201 ih : Llll: iLuck & Lamherd ll201 ih : LEM: iLemasle et al.l ll2013h : YON 
lYong et ^ i2006h . The quoted errors represent the dispersion around the mean. 
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Table 4. Slopes and zero-points of the abundance gradients as a function of the Galactocentric distance and of the pulsation period. 


Abundance 

ratio 

Slope" 

Zero-point 

[dex] 

cr 

[dex] 

N 

Slope" 

(TS) 

Slope" 

(LEM) 

Slope" 

(LII) 

Slope" 

(LIII) 





as a 

function of Rq 




[Na/H] 

-0.052 ± 0.003 

0.79 ± 0.03 

0.14 

428 

-0.072 ± 0.007 

-0.066 ± 0.015 

-0.044 ± 0.004 

-0.047 ± 0.003 

[Al/H] 

-0.055 ± 0.003 

0.64 ± 0.03 

0.13 

426 

-0.073 ± 0.007 

-0.046 ± 0.013 

-0.053 ± 0.004 

-0.049 ± 0.003 

[Mg/H] 

-0.045 ± 0.004 

0.56 ± 0.03 

0.17 

417 

-0.039 ± 0.007 

-0.050 ± 0.013 

-0.048 ± 0.006 

-0.048 ± 0.004 

[Si/H] 

-0.049 ± 0.002 

0.59 ± 0.02 

0.09 

432 

-0.055 ± 0.005 

-0.068 ± 0.009 

-0.049 ± 0.003 

-0.048 ± 0.002 

[Ca/H] 

-0.039 ± 0.002 

0.42 ± 0.02 

0.11 

434 

-0.029 ± 0.005 

-0.044 ± 0.012 

-0.040 ± 0.004 

-0.041 ± 0.003 

[Na/Fe] 

0.007 ± 0.002 

0.23 ± 0.02 

0.11 

428 

-0.015 ± 0.005 

-0.026 ±0.011 

0.011 ±0.003 

0.015 ± 0.002 

[Al/Fe] 

0.001 ± 0.002 

0.09 ± 0.02 

0.10 

425 

-0.020 ± 0.006 

0.001 ± 0.012 

0.004 ± 0.002 

0.012 ± 0.002 

[Mg/Fe] 

0.013 ± 0.003 

0.01 ± 0.03 

0.15 

415 

0.015 ± 0.006 

0.003 ± 0.010 

0.008 ± 0.005 

0.010 ± 0.003 

[Si/Fe] 

0.009 ± 0.001 

0.04 ± 0.01 

0.06 

432 

0.000 ± 0.003 

-0.011 ±0.007 

0.006 ± 0.002 

0.012 ± 0.001 

[Ca/Fe] 

0.018 ± 0.002 

-0.12 ±0.02 

0.10 

433 

0.028 ± 0.004 

0.010 ±0.010 

0.017 ± 0.002 

0.020 ± 0.002 

as a function of log P 

[Na/H] 

0.20 ± 0.03 

0.16 ±0.02 

0.17 

427 

0.47 ± 0.09 

0.23 ± 0.08 

0.18 ±0.03 

0.10 ±0.03 

[Al/H] 

0.25 ± 0.03 

-0.06 ± 0.02 

0.17 

427 

0.49 ± 0.09 

0.19 ±0.07 

0.23 ± 0.03 

0.13 ±0.03 

[Mg/H] 

0.13 ±0.03 

0.04 ± 0.03 

0.19 

417 

0.18 ± 0.07 

0.24 ± 0.09 

0.09 ± 0.04 

0.07 ± 0.04 

[Si/H] 

0.16 ±0.02 

0.02 ± 0.02 

0.14 

435 

0.28 ± 0.06 

0.17 ±0.07 

0.14 ±0.03 

0.06 ± 0.02 

[Ca/H] 

0.09 ± 0.02 

0.00 ± 0.02 

0.13 

432 

0.16 ±0.05 

0.05 ± 0.07 

0.05 ± 0.03 

0.07 ± 0.03 

[Al/Fe] 

0.05 ± 0.02 

0.07 ± 0.02 

0.10 

423 

0.15 ± 0.05 

0.03 ± 0.07 

0.04 ± 0.02 

0.06 ± 0.02 

[Si/Fe] 

-0.04 ± 0.01 

0.15 ±0.01 

0.07 

431 

-0.04 ± 0.03 

-0.02 ± 0.04 

-0.05 ± 0.01 

-0.04 ± 0.01 

[Ca/Fe] 

-0.11 ±0.02 

0.13 ±0.02 

0.11 

436 

-0.15 ±0.04 

-0.10 ±0.05 

-0.04 ± 0.02 

-0.10 ±0.02 


Notes. In units of dex kpc“* if in function of Rq, and dex per logarithmic day if in function of log P . Columns from 2 to 5 shows the results for 
all the different samples fitted together. We also list the standard deviation (cr) of the residuals and the number of data points (N) used in the fit. 
The slopes using only the stars of our sample (TS: this study) and of previous studies (LEM, LII, and LIII) are shown for comparison. 
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Table 5. Galactic Cepheids for which the abundances of Na, Al, and ff-elements was available in the literature. 


Name 

[Na/H]u. 

[Na/H] 

Ref. 

[Al/H],i, 

[Al/H] 

Ref. 


[Mg/H] 

Ref. 

[Si/H]u, 

[SVH] 

Ref. 

[Ca/H]ii, 

[Ca/H] 

Ref. 

TAnt 

-0.04 

0.06 

LIII 

-0.09 

-0.06 

LIII 

-0.20 

-0.10 

LIII 

-0.09 

-0.03 

LIII 

-0.18 

-0.10 

LIII 

BCAql 

-0.26 

-0.16 

LIII 

-0.48 

-0.45 

LIII 

-0.06 

0.04 

LIII 

-0.10 

-0.04 

LIII 

0.01 

0.09 

LIII 

EVAql 

0.16 

0.26 

LIII 

0.10 

0.13 

LIII 

0.03 

0.13 

LIII 

0.05 

0.11 

LIII 

-0.15 

-0.07 

LIII 

FFAql 

0.23 

0.36 

LII 

0.12 

0.20 

LII 

-0.26 

-0.03 

LII 

0.05 

0.16 

LII 

-0.01 

0.10 

LII 

FMAql 

0.28 

0.38 

LIII 

0.27 

0.30 

LIII 

0.28 

0.38 

LIII 

0.19 

0.25 

LIII 

0.04 

0.12 

LIII 

FNAql 

0.19 

0.29 

LIII 

0.01 

0.04 

LIII 

-0.10 

0.00 

LIII 

-0.03 

0.03 

LIII 

-0.13 

-0.05 

LIII 

KLAql 

0.46 

0.56 

LIII 

0.32 

0.35 

LIII 

0.28 

0.38 

LIII 

0.28 

0.34 

LIII 

0.13 

0.21 

LIII 

SZAql 

0.25 

0.38 

LII 

0.31 

0.39 

LII 

-0.08 

0.15 

LII 

0.16 

0.27 

LII 

0.10 

0.21 

LII 

TTAql 

0.37 

0.47 

LIII 

0.24 

0.27 

LIII 

0.27 

0.37 

LIII 

0.24 

0.30 

LIII 

0.02 

0.10 

LIII 

UAql 

0.32 

0.42 

LIII 

0.27 

0.30 

LIII 

0.09 

0.19 

LIII 

0.16 

0.22 

LIII 

-0.01 

0.07 

LIII 

V1162Aql 

0.13 

0.26 

LII 

0.13 

0.21 

LII 

-0.19 

0.04 

LII 

0.06 

0.17 

LII 

-0.03 

0.08 

LII 

V1344Aql 

0.21 

0.31 

LIII 

0.21 

0.24 

LIII 

0.03 

0.13 

LIII 

0.12 

0.18 

LIII 

-0.04 

0.04 

LIII 

V1359Aql 

-0.19 

-0.09 

LIII 

0.01 

0.04 

LIII 

-0.03 

0.07 

LIII 

0.32 

0.38 

LIII 

-0.58 

-0.50 

LIII 

V336Aql 

0.26 

0.36 

LIII 

0.25 

0.28 

LIII 

0.11 

0.21 

LIII 

0.18 

0.24 

LIII 

0.04 

0.12 

LIII 

V493 Aql 

0.32 

0.42 

LIII 

0.01 

0.04 

LIII 

0.14 

0.24 

LIII 

0.07 

0.13 

LIII 

0.01 

0.09 

LIII 

V496Aql 

0.24 

0.37 

LII 

0.10 

0.18 

LII 

-0.12 

0.11 

LII 

0.11 

0.22 

LII 

-0.03 

0.08 

LII 

V526Aql 

0.63 

0.73 

LIII 

0.58 

0.61 

LIII 

0.22 

0.32 

LIII 

0.38 

0.44 

LIII 

0.16 

0.24 

LIII 

V600Aql 

0.30 

0.43 

LII 

0.15 

0.23 

LII 

0.20 

0.43 

LII 

0.08 

0.19 

LII 

0.06 

0.17 

LII 

V733Aql 

0.19 

0.32 

LII 

0.08 

0.16 

LII 

0.22 

0.45 

LII 

0.09 

0.20 

LII 

-0.02 

0.09 

LII 

V916Aql 

0.55 

0.65 

LIII 

0.63 

0.66 

LIII 

0.41 

0.51 

LIII 

0.39 

0.45 

LIII 

0.22 

0.30 

LIII 

'/Aql 

0.20 

0.33 

LII 

0.15 

0.23 

LII 

-0.05 

0.18 

LII 

0.12 

0.23 

LII 

-0.02 

0.09 

LII 

V340Ara 

0.80 

0.80 

TS 

0.61 

0.61 

TS 

0.34 

0.34 

TS 

0.47 

0.47 

TS 

0.24 

0.24 

TS 

AN Aur 

0.07 

0.17 

LIII 

-0.08 

-0.05 

LIII 

-0.11 

-0.01 

LIII 

-0.09 

-0.03 

LIII 

-0.19 

-0.11 

LIII 

AO Aur 

-0.10 

-0.08 

LEM 

-0.11 

-0.07 

LEM 

-0.08 

-0.12 

LEM 

-0.15 

-0.10 

LEM 

-0.18 

-0.13 

LEM 

AS Aur 

0.13 

0.13 

TS 

0.12 

0.12 

TS 

0.12 

0.12 

TS 

0.13 

0.13 

TS 

-0.02 

-0.02 

TS 

AX Aur 

0.17 

0.19 

LEM 

-0.09 

-0.05 

LEM 

-0.01 

-0.05 

LEM 

-0.02 

0.03 

LEM 

-0.04 

0.01 

LEM 

BKAur 

0.51 

0.61 

LIII 

-0.03 

0.01 

LEM 

0.32 

0.28 

LEM 

0.16 

0.21 

LEM 

0.05 

0.10 

LEM 

CO Aur 

0.19 

0.29 

LIII 

0.00 

0.03 

LIII 

-0.12 

-0.02 

LIII 

0.07 

0.13 

LIII 

-0.01 

0.07 

LIII 

CY Aur 

0.06 

0.16 

LIII 

-0.04 

-0.01 

LIII 

-0.16 

-0.06 

LIII 

-0.10 

-0.04 

LIII 

-0.20 

-0.12 

LIII 

ERAur 

-0.01 

0.09 

LIII 

-0.17 

-0.14 

LIII 

-0.31 

-0.21 

LIII 

-0.18 

-0.12 

LIII 

-0.29 

-0.21 

LIII 

EWAur 

-0.27 

-0.17 

LIII 

-0.20 

-0.17 

LIII 

-0.40 

-0.30 

LIII 

-0.31 

-0.25 

LIII 

-0.44 

-0.36 

LIII 

FFAur 

-0.52 

-0.42 

LIII 

-0.64 

-0.61 

LIII 

-0.37 

-0.27 

LIII 

-0.33 

-0.27 

LIII 

-0.60 

-0.52 

LIII 

GTAur 

0.01 

0.11 

LIII 

-0.02 

0.01 

LIII 

-0.04 

0.06 

LIII 

0.05 

0.11 

LIII 

0.00 

0.08 

LIII 

GV Aur 

0.04 

0.14 

LIII 

-0.03 

-0.00 

LIII 

-0.09 

0.01 

LIII 

-0.05 

0.01 

LIII 

-0.09 

-0.01 

LIII 

IN Aur 

-0.02 

0.08 

LIII 

-0.13 

-0.10 

LIII 

-0.18 

-0.08 

LIII 

-0.18 

-0.12 

LIII 

-0.11 

-0.03 

LIII 

RTAur 

0.37 

0.47 

LIII 

0.14 

0.17 

LIII 

0.17 

0.27 

LIII 

0.19 

0.25 

LIII 

0.09 

0.17 

LIII 

RXAur 

0.27 

0.37 

LIII 

0.10 

0.13 

LIII 

0.22 

0.32 

LIII 

0.15 

0.21 

LIII 

0.06 

0.14 

LIII 

SY Aur 

0.35 

0.37 

LEM 

0.01 

0.05 

LEM 

0.16 

0.12 

LEM 

0.12 

0.17 

LEM 

0.06 

0.11 

LEM 

V335 Aur 

0.05 

0.15 

LIII 

-0.12 

-0.09 

LIII 

-0.16 

-0.06 

LIII 

-0.08 

-0.02 

LIII 

-0.22 

-0.14 

LIII 

V637 Aur 

-0.04 

0.06 

LIII 

-0.19 

-0.16 

LIII 

-0.18 

-0.08 

LIII 

-0.13 

-0.07 

LIII 

-0.24 

-0.16 

LIII 

YAur 

0.27 

0.29 

LEM 

-0.11 

-0.07 

LEM 

-0.01 

-0.05 

LEM 

-0.01 

0.04 

LEM 

-0.17 

-0.12 

LEM 

YZAur 

0.22 

0.24 

LEM 

-0.14 

-0.11 

LIII 

-0.20 

-0.24 

LEM 

-0.13 

-0.08 

LEM 

-0.14 

-0.09 

LEM 

AOCMa 

0.16 

0.16 

TS 

0.10 

0.10 

TS 

0.13 

0.13 

TS 

0.12 

0.12 

TS 

0.08 

0.08 

TS 

RWCMa 

0.22 

0.22 

TS 







0.05 

0.05 

TS 

0.03 

0.03 

TS 

RYCMa 

0.12 

0.14 

LEM 

0.12 

0.16 

LEM 

0.07 

0.03 

LEM 

0.07 

0.12 

LEM 

0.02 

0.07 

LEM 

RZCMa 

0.06 

0.08 

LEM 

-0.12 

-0.04 

LII 

0.12 

0.08 

LEM 

0.06 

0.17 

LII 

0.12 

0.17 

LEM 

SS CMa 

0.32 

0.32 

TS 

0.17 

0.17 

TS 

0.12 

0.12 

TS 

0.26 

0.26 

TS 

0.22 

0.22 

TS 

TV CMa 

0.25 

0.25 

TS 

0.15 

0.15 

TS 

0.19 

0.19 

TS 

0.18 

0.18 

TS 

0.08 

0.08 

TS 

TWCMa 

-0.03 

0.10 

LII 

0.17 

0.17 

TS 

-0.23 

-0.27 

LEM 

0.27 

0.27 

TS 

0.27 

0.27 

TS 

VZCMa 

0.16 

0.29 

LII 







0.00 

0.11 

LII 

-0.06 

0.05 

LII 

XZCMa 










-0.20 

-0.02 

YON 

-0.43 

-0.21 

YON 

AB Cam 

0.09 

0.19 

LIII 

-0.05 

-0.02 

LIII 

-0.11 

-0.01 

LIII 

-0.05 

0.01 

LIII 

-0.15 

-0.07 

LIII 

AC Cam 

0.18 

0.28 

LIII 

-0.01 

0.02 

LIII 

-0.15 

-0.05 

LIII 

-0.02 

0.04 

LIII 

-0.03 

0.05 

LIII 

AD Cam 

0.07 

0.17 

LIII 

-0.07 

-0.04 

LIII 

-0.06 

0.04 

LIII 

-0.15 

-0.09 

LIII 

-0.20 

-0.12 

LIII 

AM Cam 

0.08 

0.18 

LIII 

-0.10 

-0.07 

LIII 

-0.01 

0.09 

LIII 

-0.02 

0.04 

LIII 

-0.01 

0.07 

LIII 

CKCam 

0.19 

0.29 

LIII 

0.10 

0.13 

LIII 

0.15 

0.25 

LIII 

0.12 

0.18 

LIII 

0.07 

0.15 

LIII 

LOCam 

0.12 

0.22 

LIII 

-0.14 

-0.11 

LIII 

-0.06 

0.04 

LIII 

-0.07 

-0.01 

LIII 

-0.19 

-0.11 

LIII 

MNCam 

0.18 

0.28 

LIII 

0.04 

0.07 

LIII 

0.01 

0.11 

LIII 

0.02 

0.08 

LIII 

-0.08 

-0.00 

LIII 

MQCam 

0.18 

0.28 

LIII 

-0.01 

0.02 

LIII 

0.00 

0.10 

LIII 

-0.09 

-0.03 

LIII 

-0.18 

-0.10 

LIII 

OX Cam 

0.02 

0.12 

LIII 

-0.06 

-0.03 

LIII 

-0.16 

-0.06 

LIII 

-0.07 

-0.01 

LIII 

-0.26 

-0.18 

LIII 

PV Cam 

-0.06 

0.04 

LIII 

-0.13 

-0.10 

LIII 

-0.19 

-0.09 

LIII 

-0.09 

-0.03 

LIII 

-0.15 

-0.07 

LIII 

QS Cam 

-0.07 

0.03 

LIII 

0.07 

0.10 

LIII 

0.29 

0.39 

LIII 

0.07 

0.13 

LIII 

-0.07 

0.01 

LIII 

RWCam 

0.07 

0.17 

LIII 

0.33 

0.36 

LIII 

0.13 

0.23 

LIII 

0.13 

0.19 

LIII 

-0.28 

-0.20 

LIII 

RXCam 

0.22 

0.32 

LIII 

0.16 

0.19 

LIII 

0.20 

0.30 

LIII 

0.11 

0.17 

LIII 

0.03 

0.11 

LIII 

TV Cam 

0.19 

0.29 

LIII 

-0.03 

-0.00 

LIII 

-0.07 

0.03 

LIII 

0.02 

0.08 

LIII 

-0.05 

0.03 

LIII 

V359Cam 

0.08 

0.18 

LIII 

-0.12 

-0.09 

LIII 

-0.02 

0.08 

LIII 

-0.07 

-0.01 

LIII 

-0.07 

0.01 

LIII 

AQCar 

0.15 

0.25 

LIII 

0.28 

0.32 

LEM 

0.38 

0.34 

LEM 

0.18 

0.23 

LEM 

0.36 

0.41 

LEM 

CNCar 

0.42 

0.52 

LIII 

0.10 

0.13 

LIII 

0.18 

0.28 

LIII 

0.20 

0.26 

LIII 

0.14 

0.22 

LIII 

CYCar 

0.25 

0.35 

LIII 

0.17 

0.20 

LIII 

0.08 

0.18 

LIII 

0.13 

0.19 

LIII 

0.05 

0.13 

LIII 

DYCar 

0.28 

0.38 

LIII 

0.08 

0.11 

LIII 

0.11 

0.21 

LIII 

0.09 

0.15 

LIII 

-0.05 

0.03 

LIII 

ER Car 

0.22 

0.32 

LIII 

0.17 

0.20 

LIII 

0.21 

0.31 

LIII 

0.13 

0.19 

LIII 

0.05 

0.13 

LIII 

FI Car 

0.21 

0.31 

LIII 

0.28 

0.31 

LIII 

0.24 

0.34 

LIII 

0.28 

0.34 

LIII 

0.14 

0.22 

LIII 

FRCar 

0.14 

0.24 

LIII 

0.11 

0.14 

LIII 

0.00 

0.10 

LIII 

0.08 

0.14 

LIII 

-0.08 

-0.00 

LIII 

GHCar 

0.41 

0.51 

LIII 

0.15 

0.18 

LIII 

0.23 

0.33 

LIII 

0.21 

0.27 

LIII 

0.11 

0.19 

LIII 

GXCar 

0.19 

0.29 

LIII 

0.15 

0.18 

LIII 

0.33 

0.43 

LIII 

0.17 

0.23 

LIII 

0.07 

0.15 

LIII 


continued on next page 


Notes. The columns first give the original abundance estimate available in the literature and then the abundances rescaled according to the zero- 
point differences listed in Table The priority was given in the following order: we first adopt the abundances provided by our group, this study 
(TS) and LEM, and then those provided by the other studies, LIII, LII, and YON. 
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Table 5. continued. 


Name 

[Na/H]ii. 

[Na/H] 

Ref. 

[Al/H]ii, 

[Al/H] 

Ref. 


[Mg/H] 

Ref. 

[Si/H]ii, 

[Si/H] 

Ref. 

[Ca/H]ii, 

[Ca/H] 

Ref. 

HQ Car 










0.03 

0.21 

YON 

-0.45 

-0.23 

YON 

HWCar 

0.24 

0.34 

LIII 

0.09 

0.12 

LIII 

-0.04 

0.06 

LIII 

0.05 

0.11 

LIII 

-0.08 

-0.00 

LIII 

lOCar 

0.15 

0.25 

LIII 

0.05 

0.08 

LIII 

-0.09 

0.01 

LIII 

0.04 

0.10 

LIII 

-0.17 

-0.09 

LIII 

IT Car 

0.36 

0.46 

LIII 

0.25 

0.28 

LIII 

0.25 

0.35 

LIII 

0.19 

0.25 

LIII 

0.13 

0.21 

LIII 

LCar 

-0.01 

0.09 

LIII 

0.11 

0.15 

LEM 

0.01 

0.11 

LIII 

0.20 

0.25 

LEM 

0.00 

0.05 

LEM 

SXCar 

0.29 

0.39 

LIII 

0.02 

0.05 

LIII 

0.24 

0.34 

LIII 

0.14 

0.20 

LIII 

0.01 

0.09 

LIII 

UCar 

0.43 

0.53 

LIII 

0.41 

0.44 

LIII 

0.22 

0.45 

LII 

0.23 

0.29 

LIII 

0.10 

0.18 

LIII 

UWCar 

0.18 

0.28 

LIII 

0.05 

0.08 

LIII 

0.26 

0.36 

LIII 

0.14 

0.20 

LIII 

0.09 

0.17 

LIII 

UXCar 

0.27 

0.37 

LIII 

0.32 

0.36 

LEM 

-0.06 

-0.10 

LEM 

0.05 

0.10 

LEM 

0.14 

0.19 

LEM 

UYCar 

0.23 

0.33 

LIII 

0.12 

0.15 

LIII 

0.46 

0.56 

LIII 

0.19 

0.25 

LIII 

0.17 

0.25 

LIII 

UZCar 

0.20 

0.30 

LIII 

0.17 

0.20 

LIII 

0.38 

0.48 

LIII 

0.21 

0.27 

LIII 

0.19 

0.27 

LIII 

VCar 

0.20 

0.30 

LIII 

0.23 

0.27 

LEM 

0.31 

0.27 

LEM 

0.20 

0.25 

LEM 

0.31 

0.36 

LEM 

V397 Car 

0.22 

0.32 

LIII 

0.21 

0.25 

LEM 

0.14 

0.24 

LIII 

0.20 

0.25 

LEM 

0.09 

0.14 

LEM 

VYCar 

0.29 

0.31 

LEM 

0.71 

0.74 

LIII 

0.14 

0.10 

LEM 

0.49 

0.54 

LEM 

0.16 

0.21 

LEM 

WWCar 

0.20 

0.30 

LIII 

0.12 

0.15 

LIII 

0.04 

0.14 

LIII 

0.05 

0.11 

LIII 

0.00 

0.08 

LIII 

WZCar 

0.43 

0.53 

LIII 

0.19 

0.22 

LIII 

0.45 

0.55 

LIII 

0.10 

0.16 

LIII 

0.06 

0.14 

LIII 

XX Car 

0.36 

0.46 

LIII 

0.31 

0.34 

LIII 

0.17 

0.27 

LIII 

0.19 

0.25 

LIII 

0.08 

0.16 

LIII 

XYCar 

0.20 

0.30 

LIII 

0.16 

0.19 

LIII 

0.11 

0.21 

LIII 

0.13 

0.19 

LIII 

0.01 

0.09 

LIII 

XZCar 

0.44 

0.54 

LIII 

0.29 

0.32 

LIII 

0.28 

0.38 

LIII 

0.27 

0.33 

LIII 

0.22 

0.30 

LIII 

YZCar 

0.16 

0.26 

LIII 

0.12 

0.15 

LIII 

0.15 

0.25 

LIII 

0.07 

0.13 

LIII 

-0.03 

0.05 

LIII 

APCas 

0.24 

0.34 

LIII 

0.11 

0.14 

LIII 

-0.02 

0.08 

LIII 

0.05 

0.11 

LIII 

-0.06 

0.02 

LIII 

AS Cas 

0.12 

0.22 

LIII 

-0.10 

-0.07 

LIII 

0.38 

0.48 

LIII 

0.07 

0.13 

LIII 

0.11 

0.19 

LIII 

AWCas 

0.06 

0.16 

LIII 

0.02 

0.05 

LIII 

0.05 

0.15 

LIII 

0.03 

0.09 

LIII 

-0.04 

0.04 

LIII 

AY Cas 

0.13 

0.23 

LIII 

0.07 

0.10 

LIII 

0.09 

0.19 

LIII 

0.08 

0.14 

LIII 

0.03 

0.11 

LIII 

BFCas 

0.11 

0.21 

LIII 

-0.04 

-0.01 

LIII 

-0.13 

-0.03 

LIII 

0.10 

0.16 

LIII 

-0.02 

0.06 

LIII 

BP Cas 

0.24 

0.34 

LIII 

0.06 

0.09 

LIII 

0.03 

0.13 

LIII 

0.09 

0.15 

LIII 

0.02 

0.10 

LIII 

BVCas 

0.09 

0.19 

LIII 

0.12 

0.15 

LIII 

0.05 

0.15 

LIII 

0.06 

0.12 

LIII 

-0.02 

0.06 

LIII 

BY Cas 

0.26 

0.36 

LIII 

0.11 

0.14 

LIII 

0.18 

0.28 

LIII 

0.21 

0.27 

LIII 

0.09 

0.17 

LIII 

CD Cas 

0.29 

0.39 

LIII 

0.11 

0.14 

LIII 




0.21 

0.27 

LIII 

0.06 

0.14 

LIII 

CFCas 

0.20 

0.30 

LIII 

0.16 

0.19 

LIII 

0.10 

0.20 

LIII 

0.06 

0.12 

LIII 

0.01 

0.09 

LIII 

CGCas 

0.28 

0.38 

LIII 

0.03 

0.06 

LIII 

0.21 

0.31 

LIII 

0.13 

0.19 

LIII 

0.04 

0.12 

LIII 

CHCas 

0.28 

0.41 

LII 







0.14 

0.25 

LII 

-0.04 

0.07 

LII 

CTCas 

0.26 

0.36 

LIII 

0.04 

0.07 

LIII 

-0.08 

0.02 

LIII 

0.02 

0.08 

LIII 

-0.01 

0.07 

LIII 

CYCas 




0.08 

0.16 

LII 




0.11 

0.22 

LII 

-0.01 

0.10 

LII 

CZCas 

0.16 

0.26 

LIII 

0.09 

0.12 

LIII 

0.09 

0.19 

LIII 

0.09 

0.15 

LIII 

0.00 

0.08 

LIII 

DD Cas 

0.30 

0.43 

LII 

0.10 

0.18 

LII 

0.20 

0.43 

LII 

0.10 

0.21 

LII 

0.00 

0.11 

LII 

DFCas 

0.16 

0.29 

LII 




-0.33 

-0.10 

LII 

0.03 

0.14 

LII 

-0.18 

-0.07 

LII 

DLCas 

0.11 

0.24 

LII 

0.14 

0.22 

LII 

0.11 

0.34 

LII 

0.02 

0.13 

LII 

0.01 

0.12 

LII 

DWCas 

0.25 

0.35 

LIII 

0.15 

0.18 

LIII 

0.23 

0.33 

LIII 

0.12 

0.18 

LIII 

0.04 

0.12 

LIII 

EX Cas 

0.28 

0.38 

LIII 

0.13 

0.16 

LIII 

0.01 

0.11 

LIII 

0.07 

0.13 

LIII 

0.15 

0.23 

LIII 

FMCas 

0.17 

0.30 

LII 

0.30 

0.38 

LII 

0.20 

0.43 

LII 

0.09 

0.20 

LII 

0.14 

0.25 

LII 

FOCas 

0.07 

0.17 

LIII 

-0.12 

-0.09 

LIII 

-0.34 

-0.24 

LIII 

-0.27 

-0.21 

LIII 

-0.46 

-0.38 

LIII 

FWCas 

-0.03 

0.07 

LIII 

0.02 

0.05 

LIII 

-0.16 

-0.06 

LIII 

-0.07 

-0.01 

LIII 

-0.05 

0.03 

LIII 

GLCas 

0.32 

0.42 

LIII 

0.19 

0.22 

LIII 

0.37 

0.47 

LIII 

0.07 

0.13 

LIII 

0.15 

0.23 

LIII 

GM Cas 

0.15 

0.25 

LIII 

-0.18 

-0.15 

LIII 

-0.18 

-0.08 

LIII 

-0.10 

-0.04 

LIII 

-0.10 

-0.02 

LIII 

GO Cas 

0.33 

0.43 

LIII 

0.09 

0.12 

LIII 

0.01 

0.11 

LIII 

0.19 

0.25 

LIII 

0.13 

0.21 

LIII 

HKCas 

0.81 

0.91 

LIII 

0.72 

0.75 

LIII 

0.59 

0.69 

LIII 

0.52 

0.58 

LIII 

0.33 

0.41 

LIII 

10 Cas 

0.09 

0.19 

LIII 

-0.05 

-0.02 

LIII 

-0.12 

-0.02 

LIII 

-0.17 

-0.11 

LIII 

-0.24 

-0.16 

LIII 

KKCas 

0.34 

0.44 

LIII 

0.17 

0.20 

LIII 

0.04 

0.14 

LIII 

0.15 

0.21 

LIII 

0.14 

0.22 

LIII 

LTCas 

-0.09 

0.01 

LIII 

-0.23 

-0.20 

LIII 

-0.29 

-0.19 

LIII 

-0.28 

-0.22 

LIII 

-0.35 

-0.27 

LIII 

NPCas 

0.07 

0.17 

LIII 

0.01 

0.04 

LIII 

0.01 

0.11 

LIII 

0.07 

0.13 

LIII 

0.04 

0.12 

LIII 

NY Cas 

-0.12 

-0.02 

LIII 

0.09 

0.12 

LIII 

-0.40 

-0.30 

LIII 

-0.21 

-0.15 

LIII 

-0.40 

-0.32 

LIII 

OP Cas 

0.49 

0.59 

LIII 

0.27 

0.30 

LIII 

0.14 

0.24 

LIII 

0.19 

0.25 

LIII 

0.15 

0.23 

LIII 

OZCas 

0.07 

0.17 

LIII 

0.03 

0.06 

LIII 

-0.07 

0.03 

LIII 

0.13 

0.19 

LIII 

0.07 

0.15 

LIII 

PWCas 

0.12 

0.22 

LIII 

-0.06 

-0.03 

LIII 

-0.04 

0.06 

LIII 

-0.03 

0.03 

LIII 

-0.14 

-0.06 

LIII 

RS Cas 

0.36 

0.46 

LIII 

0.10 

0.13 

LIII 

0.11 

0.21 

LIII 

0.19 

0.25 

LIII 

0.13 

0.21 

LIII 

RWCas 




0.05 

0.13 

LII 




0.13 

0.24 

LII 

0.28 

0.39 

LII 

RYCas 

0.26 

0.39 

LII 

0.15 

0.23 

LII 




0.22 

0.33 

LII 

-0.07 

0.04 

LII 

SUCas 

0.26 

0.39 

LII 

0.10 

0.18 

LII 

-0.22 

0.01 

LII 

0.09 

0.20 

LII 

0.07 

0.18 

LII 

SWCas 

0.26 

0.39 

LII 

0.22 

0.30 

LII 




0.12 

0.23 

LII 

0.04 

0.15 

LII 

SYCas 

0.16 

0.29 

LII 

0.15 

0.23 

LII 

0.32 

0.55 

LII 

0.07 

0.18 

LII 

0.10 

0.21 

LII 

SZ Cas 

0.34 

0.44 

LIII 

0.08 

0.11 

LIII 

0.20 

0.30 

LIII 

0.14 

0.20 

LIII 

0.07 

0.15 

LIII 

TUCas 

0.15 

0.28 

LII 

0.14 

0.22 

LII 

-0.19 

0.04 

LII 

0.10 

0.21 

LII 

-0.02 

0.09 

LII 

UZCas 

0.22 

0.32 

LIII 

0.01 

0.04 

LIII 

-0.23 

-0.13 

LIII 

-0.02 

0.04 

LIII 

-0.03 

0.05 

LIII 

vioncas 

0.05 

0.15 

LIII 

-0.14 

-0.11 

LIII 

-0.21 

-0.11 

LIII 

-0.16 

-0.10 

LIII 

-0.25 

-0.17 

LIII 

V1019Cas 

0.22 

0.32 

LIII 

0.08 

0.11 

LIII 

0.12 

0.22 

LIII 

0.11 

0.17 

LIII 

0.08 

0.16 

LIII 

V1020 Cas 

0.29 

0.39 

LIII 

0.25 

0.28 

LIII 

0.20 

0.30 

LIII 

0.17 

0.23 

LIII 

0.09 

0.17 

LIII 

VI100 Cas 

0.11 

0.21 

LIII 

-0.28 

-0.25 

LIII 

0.04 

0.14 

LIII 

-0.06 

-0.00 

LIII 

-0.16 

-0.08 

LIII 

V1154Cas 

0.10 

0.20 

LIII 

-0.07 

-0.04 

LIII 

0.10 

0.20 

LIII 

-0.09 

-0.03 

LIII 

-0.27 

-0.19 

LIII 

V1206 Cas 

0.10 

0.20 

LIII 

0.03 

0.06 

LIII 

0.08 

0.18 

LIII 

-0.01 

0.05 

LIII 

-0.15 

-0.07 

LIII 

V342Cas 

0.17 

0.27 

LIII 

0.09 

0.12 

LIII 

-0.08 

0.02 

LIII 

0.08 

0.14 

LIII 

0.04 

0.12 

LIII 

V379Cas 

0.21 

0.34 

LII 

0.23 

0.31 

LII 




0.19 

0.30 

LII 

0.18 

0.29 

LII 

V395 Cas 

0.28 

0.38 

LIII 

0.16 

0.19 

LIII 

0.07 

0.17 

LIII 

0.11 

0.17 

LIII 

0.01 

0.09 

LIII 

V407 Cas 

0.36 

0.46 

LIII 

0.20 

0.23 

LIII 

-0.01 

0.09 

LIII 

0.11 

0.17 

LIII 

0.06 

0.14 

LIII 

V556Cas 

0.24 

0.34 

LIII 

0.06 

0.09 

LIII 

0.05 

0.15 

LIII 

0.02 

0.08 

LIII 

-0.05 

0.03 

LIII 
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Table 5. continued. 


Name 

[Na/H]ii, 

[Na/H] 

Ref. 

[Al/H]ii, 

[Al/H] 

Ref. 

[Mg/H],i, 

[Mg/H] 

Ref. 

[Si/H]i., 

[Si/H] 

Ref. 

[CVHlii, 

[Ca/H] 

Ref. 

V636Cas 

0.28 

0.41 

LIl 

0.12 

0.20 

LII 

-0.14 

0.09 

LII 

0.06 

0.17 

LII 

0.06 

0.17 

LII 

VVCas 

0.15 

0.25 

Llll 

0.00 

0.03 

LIII 

-0.15 

-0.05 

LIII 

0.04 

0.10 

LIII 

-0.09 

-0.01 

LIII 

VWCas 

0.20 

0.30 

LIll 

0.21 

0.24 

LIII 

0.24 

0.34 

LIII 

0.14 

0.20 

LIII 

0.10 

0.18 

LIII 

XYCas 

0.37 

0.47 

Llll 

0.12 

0.15 

LIII 

0.16 

0.26 

LIII 

0.14 

0.20 

LIII 

0.10 

0.18 

LIII 

AYCen 

0.26 

0.36 

LIII 

0.12 

0.15 

LIII 

-0.01 

0.09 

LIII 

0.08 

0.14 

LIII 

0.00 

0.08 

LIII 

AZ Cen 

0.24 

0.34 

Llll 

0.03 

0.06 

LIII 

0.02 

0.12 

LIII 

0.10 

0.16 

LIII 

-0.03 

0.05 

LIII 

BB Cen 

0.30 

0.40 

Llll 

0.18 

0.21 

LIII 

0.11 

0.21 

LIII 

0.19 

0.25 

LIII 

0.01 

0.09 

LIII 

KKCen 

0.52 

0.62 

Llll 

0.27 

0.30 

LIII 

0.18 

0.28 

LIII 

0.24 

0.30 

LIII 

0.16 

0.24 

LIII 

KNCen 

0.69 

0.69 

TS 

0.73 

0.73 

TS 

0.32 

0.32 

TS 

0.65 

0.65 

TS 

0.32 

0.32 

TS 

MZ Cen 

0.59 

0.59 

TS 

0.36 

0.36 

TS 

0.21 

0.21 

TS 

0.33 

0.33 

TS 

0.19 

0.19 

TS 

OO Cen 

0.55 

0.55 

TS 

0.24 

0.24 

TS 

0.30 

0.30 

TS 

0.40 

0.40 

TS 

0.26 

0.26 

TS 

QY Cen 

0.41 

0.51 

Llll 

0.21 

0.24 

LIII 

-0.17 

-0.07 

LIII 

0.24 

0.30 

LIII 

0.11 

0.19 

LIII 

TXCen 

0.73 

0.73 

TS 

0.73 

0.73 

TS 

0.37 

0.37 

TS 

0.53 

0.53 

TS 

0.47 

0.47 

TS 

V Cen 

0.28 

0.38 

Llll 

0.10 

0.13 

LIII 

0.02 

0.12 

LIII 

0.09 

0.15 

LIII 

-0.07 

0.01 

LIII 

V339Cen 

0.53 

0.53 

TS 

0.26 

0.26 

TS 

0.24 

0.24 

TS 

0.19 

0.19 

TS 

0.02 

0.02 

TS 

V37SCen 

0.25 

0.35 

Llll 

0.06 

0.09 

LIII 

-0.05 

0.05 

LIII 

0.07 

0.13 

LIII 

-0.09 

-0.01 

LIII 

V381Cen 

0.20 

0.30 

Llll 

0.08 

0.11 

LIII 

0.00 

0.10 

LIII 

0.08 

0.14 

LIII 

-0.03 

0.05 

LIII 

V419Cen 

0.36 

0.46 

Llll 

0.33 

0.36 

LIII 

0.42 

0.52 

LIII 

0.20 

0.26 

LIII 

0.16 

0.24 

LIII 

V496 Cen 

0.36 

0.46 

Llll 

0.13 

0.16 

LIII 

0.12 

0.22 

LIII 

0.14 

0.20 

LIII 

0.06 

0.14 

LIII 

V659Cen 

0.19 

0.29 

Llll 

0.14 

0.17 

LIII 

0.00 

0.10 

LIII 

0.09 

0.15 

LIII 

-0.05 

0.03 

LIII 

V737Cen 

0.25 

0.35 

Llll 

0.16 

0.19 

LIII 

0.01 

0.11 

LIII 

0.11 

0.17 

LIII 

-0.04 

0.04 

LIII 

VWCen 

0.79 

0.79 

TS 

0.92 

0.92 

TS 




0.49 

0.49 

TS 

0.22 

0.22 

TS 

XX Cen 

0.24 

0.34 

Llll 

0.21 

0.24 

LIII 

0.10 

0.20 

LIII 

0.17 

0.23 

LIII 

0.01 

0.09 

LIII 

AKCep 

0.08 

0.18 

LIII 

0.08 

0.11 

LIII 

0.21 

0.31 

LIII 

0.12 

0.18 

LIII 

0.03 

0.11 

LIII 

CNCep 

0.29 

0.39 

LIII 

-0.15 

-0.12 

LIII 

0.12 

0.22 

LIII 

0.06 

0.12 

LIII 

-0.03 

0.05 

LIII 

CP Cep 

0.13 

0.26 

LII 

0.07 

0.15 

LII 

0.10 

0.33 

LII 

0.10 

0.21 

LII 

0.14 

0.25 

LII 

CR Cep 

0.09 

0.22 

LII 

0.19 

0.27 

LII 

0.39 

0.62 

LII 

0.02 

0.13 

LII 

0.02 

0.13 

LII 

DR Cep 

0.02 

0.12 

LIII 

-0.06 

-0.03 

LIII 

-0.36 

-0.26 

LIII 

-0.10 

-0.04 

LIII 

-0.47 

-0.39 

LIII 

IR Cep 

0.36 

0.49 

LII 

0.24 

0.32 

LII 

-0.08 

0.15 

LII 

0.19 

0.30 

LII 

0.08 

0.19 

LII 

lYCep 

0.19 

0.29 

LIII 

0.14 

0.17 

LIII 

0.01 

0.11 

LIII 

0.07 

0.13 

LIII 

-0.02 

0.06 

LIII 

MU Cep 

0.20 

0.30 

LIII 

-0.03 

-0.00 

LIII 

0.46 

0.56 

LIII 

0.11 

0.17 

LIII 

-0.01 

0.07 

LIII 

V901Cep 

0.12 

0.22 

LIII 

-0.03 

-0.00 

LIII 

0.16 

0.26 

LIII 

0.07 

0.13 

LIII 

0.04 

0.12 

LIII 

V911Cep 

0.35 

0.45 

LIII 

-0.11 

-0.08 

LIII 

0.24 

0.34 

LIII 

0.09 

0.15 

LIII 

0.02 

0.10 

LIII 

5 Cep 

0.28 

0.38 

LIII 

0.19 

0.22 

LIII 

0.10 

0.20 

LIII 

0.14 

0.20 

LIII 

0.01 

0.09 

LIII 

AV Cir 

0.21 

0.31 

LIII 

0.13 

0.16 

LIII 

0.09 

0.19 

LIII 

0.15 

0.21 

LIII 

-0.01 

0.07 

LIII 

AXCir 

0.17 

0.27 

LIII 

0.03 

0.06 

LIII 

-0.08 

0.02 

LIII 

0.01 

0.07 

LIII 

-0.12 

-0.04 

LIII 

BPCir 

0.12 

0.22 

LIII 

-0.05 

-0.02 

LIII 

0.11 

0.21 

LIII 

0.10 

0.16 

LIII 

-0.06 

0.02 

LIII 

AD Cm 

0.31 

0.41 

LIII 

0.07 

0.10 

LIII 

0.24 

0.34 

LIII 

0.14 

0.20 

LIII 

0.09 

0.17 

LIII 

AG Cm 

0.31 

0.41 

LIII 

-0.03 

-0.00 

LIII 

0.14 

0.24 

LIII 

0.14 

0.20 

LIII 

0.04 

0.12 

LIII 

BGCm 

-0.13 

-0.03 

LIII 

0.13 

0.16 

LIII 

0.30 

0.40 

LIII 

-0.07 

-0.01 

LIII 

-0.16 

-0.08 

LIII 

RCm 

0.23 

0.33 

LIII 

0.14 

0.17 

LIII 

0.09 

0.19 

LIII 

0.14 

0.20 

LIII 

0.05 

0.13 

LIII 

SCm 

0.23 

0.33 

LIII 

0.10 

0.13 

LIII 

0.15 

0.25 

LIII 

0.16 

0.22 

LIII 

0.07 

0.15 

LIII 

TCm 

0.22 

0.32 

LIII 

0.17 

0.20 

LIII 

0.02 

0.12 

LIII 

0.11 

0.17 

LIII 

-0.01 

0.07 

LIII 

VWCm 

0.29 

0.39 

LIII 

0.18 

0.21 

LIII 

0.07 

0.17 

LIII 

0.15 

0.21 

LIII 

0.01 

0.09 

LIII 

XCm 

0.36 

0.46 

LIII 

0.22 

0.25 

LIII 

0.18 

0.28 

LIII 

0.16 

0.22 

LIII 

0.08 

0.16 

LIII 

BZCyg 

0.38 

0.51 

LII 

0.24 

0.32 

LII 




0.29 

0.40 

LII 

0.17 

0.28 

LII 

CDCyg 

0.34 

0.44 

LIII 

0.34 

0.37 

LIII 

0.18 

0.28 

LIII 

0.27 

0.33 

LIII 

0.22 

0.30 

LIII 

DTCyg 

0.28 

0.41 

LII 

0.13 

0.21 

LII 

-0.05 

0.18 

LII 

0.12 

0.23 

LII 

0.09 

0.20 

LII 

EPCyg 

0.12 

0.22 

LIII 

0.01 

0.04 

LIII 

-0.07 

0.03 

LIII 

-0.01 

0.05 

LIII 

-0.01 

0.07 

LIII 

EUCyg 

0.01 

0.11 

LIII 

0.07 

0.10 

LIII 

-0.10 

0.00 

LIII 

-0.04 

0.02 

LIII 

-0.17 

-0.09 

LIII 

EXCyg 

0.44 

0.54 

LIII 

0.21 

0.24 

LIII 

-0.13 

-0.03 

LIII 

0.20 

0.26 

LIII 

0.01 

0.09 

LIII 

EZCyg 

0.60 

0.70 

LIII 

0.44 

0.47 

LIII 

0.45 

0.55 

LIII 

0.36 

0.42 

LIII 

0.25 

0.33 

LIII 

GHCyg 

0.24 

0.34 

LIII 

0.14 

0.17 

LIII 

-0.02 

0.08 

LIII 

0.17 

0.23 

LIII 

0.01 

0.09 

LIII 

GlCyg 

0.34 

0.44 

LIII 

0.32 

0.35 

LIII 

0.49 

0.59 

LIII 

0.22 

0.28 

LIII 

0.21 

0.29 

LIII 

GLCyg 

0.16 

0.26 

LIII 

0.07 

0.10 

LIII 

-0.14 

-0.04 

LIII 

0.04 

0.10 

LIII 

0.00 

0.08 

LIII 

lYCyg 

0.08 

0.18 

LIII 

0.03 

0.06 

LIII 

-0.11 

-0.01 

LIII 

-0.10 

-0.04 

LIII 

-0.23 

-0.15 

LIII 

KXCyg 

0.05 

0.15 

LIII 

0.18 

0.21 

LIII 

0.09 

0.19 

LIII 

0.15 

0.21 

LIII 

-0.05 

0.03 

LIII 

MWCyg 

0.15 

0.28 

LII 

0.18 

0.26 

LII 

0.08 

0.31 

LII 

0.06 

0.17 

LII 

-0.01 

0.10 

LII 

SUCyg 

0.21 

0.34 

LII 

0.14 

0.22 

LII 

-0.16 

0.07 

LII 

0.04 

0.15 

LII 

0.03 

0.14 

LII 

SZCyg 

0.44 

0.57 

LII 

0.22 

0.30 

LII 

0.03 

0.26 

LII 

0.25 

0.36 

LII 

0.19 

0.30 

LII 

TXCyg 

0.32 

0.45 

LII 

0.21 

0.29 

LII 




0.22 

0.33 

LII 

0.15 

0.26 

LII 

V1020Cyg 

0.44 

0.54 

LIII 

0.20 

0.23 

LIII 

-0.08 

0.02 

LIII 

0.18 

0.24 

LIII 

0.12 

0.20 

LIII 

V1025Cyg 

0.24 

0.34 

LIII 

0.25 

0.28 

LIII 

0.16 

0.26 

LIII 

0.20 

0.26 

LIII 

0.06 

0.14 

LIII 

V1033Cyg 

-0.01 

0.09 

LIII 

0.14 

0.17 

LIII 

0.12 

0.22 

LIII 

0.14 

0.20 

LIII 

0.06 

0.14 

LIII 

VI046 Cyg 

0.37 

0.47 

LIII 

0.24 

0.27 

LIII 

0.28 

0.38 

LIII 

0.23 

0.29 

LIII 

0.08 

0.16 

LIII 

V1154Cyg 

0.11 

0.24 

LII 

0.09 

0.17 

LII 

0.53 

0.76 

LII 

0.04 

0.15 

LII 

0.13 

0.24 

LII 

V1334Cyg 

0.19 

0.32 

LII 

0.17 

0.25 

LII 

-0.29 

-0.06 

LII 

0.06 

0.17 

LII 

-0.02 

0.09 

LII 

VI364 Cyg 

0.42 

0.52 

LIII 

0.38 

0.41 

LIII 

0.28 

0.38 

LIII 

0.31 

0.37 

LIII 

0.10 

0.18 

LIII 

VI397 Cyg 

0.17 

0.27 

LIII 

0.15 

0.18 

LIII 

0.30 

0.40 

LIII 

0.11 

0.17 

LIII 

0.01 

0.09 

LIII 

VI726 Cyg 

0.29 

0.42 

LII 

0.07 

0.15 

LII 

-0.12 

0.11 

LII 

0.11 

0.22 

LII 

-0.16 

-0.05 

LII 

V347Cyg 

0.36 

0.46 

LIII 

0.14 

0.17 

LIII 

0.30 

0.40 

LIII 

0.22 

0.28 

LIII 

0.12 

0.20 

LIII 

V356Cyg 

0.33 

0.43 

LIII 

0.22 

0.25 

LIII 

0.02 

0.12 

LIII 

0.19 

0.25 

LIII 

0.09 

0.17 

LIII 

V386Cyg 

0.23 

0.36 

LII 

0.15 

0.23 

LII 




0.14 

0.25 

LII 

0.02 

0.13 

LII 

V396Cyg 

0.30 

0.40 

LIII 

0.32 

0.35 

LIII 

0.19 

0.29 

LIII 

0.17 

0.23 

LIII 

0.29 

0.37 

LIII 

V402Cyg 

0.40 

0.53 

LII 

0.19 

0.27 

LII 

0.15 

0.38 

LII 

0.08 

0.19 

LII 

0.12 

0.23 

LII 
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Table 5. continued. 


Name 

[Na/H]iii 

[Na/H] 

Ref. 

[AVHJii, 

[Al/H] 

Ref. 

[Mg/H],i. 

[Mg/H] 

Ref. 

[Si/H]ii, 

[Si/H] 

Ref. 

[Ca/H]ii, 

[Ca/H] 

Ref. 

V438Cyg 

0.11 

0.21 

LIII 

0.17 

0.20 

LIII 

-0.27 

-0.17 

LIII 

0.14 

0.20 

LIII 

-0.03 

0.05 

LIII 

V459Cyg 

0.38 

0.48 

LIII 

0.28 

0.31 

LIII 

0.26 

0.36 

LIII 

0.24 

0.30 

LIII 

0.10 

0.18 

LIII 

V492Cyg 

0.32 

0.42 

LIII 

0.23 

0.26 

LIII 

0.18 

0.28 

LIII 

0.17 

0.23 

LIII 

0.05 

0.13 

LIII 

V495 Cyg 

0.44 

0.54 

LIII 

0.20 

0.23 

LIII 




0.26 

0.32 

LIII 

0.11 

0.19 

LIII 

V514Cyg 

0.32 

0.42 

LIII 

0.13 

0.16 

LIII 

0.18 

0.28 

LIII 

0.17 

0.23 

LIII 

0.07 

0.15 

LIII 

V520Cyg 

0.26 

0.36 

LIII 

0.24 

0.27 

LIII 

-0.05 

0.05 

LIII 

0.17 

0.23 

LIII 

0.10 

0.18 

LIII 

V532Cyg 

0.26 

0.39 

LII 

0.16 

0.24 

LII 

0.14 

0.37 

LII 

0.15 

0.26 

LII 

0.12 

0.23 

LII 

V538Cyg 

0.25 

0.35 

LIII 

0.14 

0.17 

LIII 

-0.06 

0.04 

LIII 

0.13 

0.19 

LIII 

0.03 

0.11 

LIII 

V547 Cyg 

0.26 

0.36 

LIII 

0.24 

0.27 

LIII 

0.24 

0.34 

LIII 

0.16 

0.22 

LIII 

0.05 

0.13 

LIII 

V609Cyg 

0.32 

0.42 

LIII 

0.21 

0.24 

LIII 

0.04 

0.14 

LIII 

0.20 

0.26 

LIII 

0.02 

0.10 

LIII 

V621Cyg 

0.31 

0.41 

LIII 

0.11 

0.14 

LIII 

0.22 

0.32 

LIII 

0.15 

0.21 

LIII 

0.02 

0.10 

LIII 

V924Cyg 

-0.04 

0.09 

LII 

0.09 

0.17 

LII 

-0.38 

-0.15 

LII 

-0.04 

0.07 

LII 

-0.21 

-0.10 

LII 

VXCyg 

0.41 

0.54 

LII 

0.13 

0.21 

LII 

-0.16 

0.07 

LII 

0.18 

0.29 

LII 

0.20 

0.31 

LII 

VYCyg 

0.23 

0.36 

LII 

0.15 

0.23 

LII 

0.19 

0.42 

LII 

0.06 

0.17 

LII 

0.06 

0.17 

LII 

VZCyg 

0.26 

0.39 

LII 

0.39 

0.47 

LII 

0.21 

0.44 

LII 

0.10 

0.21 

LII 

0.03 

0.14 

LII 

XCyg 

0.25 

0.38 

LII 

0.25 

0.33 

LII 

0.04 

0.27 

LII 

0.09 

0.20 

LII 

0.09 

0.20 

LII 

EKDel 

-1.62 

-1.52 

LIII 

-0.75 

-0.72 

LIII 

-1.53 

-1.43 

LIII 

-1.17 

-1.11 

LIII 

-1.24 

-1.16 

LIII 

;5Dor 

0.07 

0.20 

LII 

0.07 

0.15 

LII 

-0.30 

-0.07 

LII 

0.00 

0.11 

LII 

-0.18 

-0.07 

LII 

AA Gem 

0.22 

0.22 

TS 

-0.01 

-0.01 

TS 

0.42 

0.42 

TS 

-0.24 

-0.19 

LEM 

0.10 

0.10 

TS 

AD Gem 

0.11 

0.11 

TS 

-0.23 

-0.23 

TS 

-0.02 

-0.02 

TS 

0.03 

0.03 

TS 

-0.06 

-0.06 

TS 

BB Gem 

0.09 

0.19 

LIII 

0.05 

0.08 

LIII 

0.02 

0.12 

LIII 

0.01 

0.07 

LIII 

-0.04 

0.04 

LIII 

BWGem 

-0.02 

-0.02 

TS 

-0.15 

-0.15 

TS 

-0.07 

-0.07 

TS 

-0.13 

-0.13 

TS 

-0.12 

-0.12 

TS 

DX Gem 

0.12 

0.12 

TS 

0.10 

0.10 

TS 

-0.03 

-0.03 

TS 

0.06 

0.06 

TS 

-0.03 

-0.03 

TS 

RZ Gem 

0.19 

0.19 

TS 

0.04 

0.08 

LEM 

0.03 

0.03 

TS 

0.07 

0.07 

TS 

-0.12 

-0.12 

TS 

W Gem 

0.03 

0.13 

LIII 

-0.08 

-0.05 

LIII 

-0.16 

-0.06 

LIII 

-0.07 

-0.01 

LIII 

-0.14 

-0.06 

LIII 

^ Gem 

0.31 

0.41 

LIII 

0.17 

0.20 

LIII 

0.06 

0.16 

LIII 

0.07 

0.13 

LIII 

-0.10 

-0.02 

LIII 

BB Her 

0.48 

0.58 

LIII 

0.29 

0.32 

LIII 

0.23 

0.33 

LIII 

0.25 

0.31 

LIII 

0.14 

0.22 

LIII 

BGLac 

0.31 

0.41 

LIII 

0.19 

0.22 

LIII 

0.22 

0.32 

LIII 

0.12 

0.18 

LIII 

-0.04 

0.04 

LIII 

DFLac 

0.23 

0.33 

LIII 

0.12 

0.15 

LIII 

0.06 

0.16 

LIII 

0.10 

0.16 

LIII 

0.01 

0.09 

LIII 

FQ Lac 

0.11 

0.21 

LIII 

-0.50 

-0.47 

LIII 

0.42 

0.52 

LIII 

-0.05 

0.01 

LIII 

0.04 

0.12 

LIII 

RRLac 

0.21 

0.31 

LIII 

0.18 

0.21 

LIII 

-0.12 

-0.02 

LIII 

0.07 

0.13 

LIII 

0.02 

0.10 

LIII 

VLac 

0.32 

0.42 

LIII 

0.11 

0.14 

LIII 

0.16 

0.26 

LIII 

0.19 

0.25 

LIII 

0.09 

0.17 

LIII 

V411Lac 

0.34 

0.44 

LIII 

0.08 

0.11 

LIII 

0.08 

0.18 

LIII 

0.04 

0.10 

LIII 

-0.07 

0.01 

LIII 

XLac 

0.36 

0.46 

LIII 

0.11 

0.14 

LIII 

0.12 

0.22 

LIII 

0.16 

0.22 

LIII 

0.08 

0.16 

LIII 

YLac 

0.15 

0.25 

LIII 

0.09 

0.12 

LIII 

0.16 

0.26 

LIII 

0.14 

0.20 

LIII 

0.13 

0.21 

LIII 

ZLac 

0.50 

0.60 

LIII 

0.22 

0.25 

LIII 

0.19 

0.29 

LIII 

0.19 

0.25 

LIII 

0.14 

0.22 

LIII 

GHLup 

0.25 

0.35 

LIII 

0.23 

0.26 

LIII 

0.12 

0.22 

LIII 

0.15 

0.21 

LIII 

-0.01 

0.07 

LIII 

V473 Lyr 

-0.01 

0.09 

LIII 

-0.02 

0.01 

LIII 

-0.07 

0.03 

LIII 

0.00 

0.06 

LIII 

-0.10 

-0.02 

LIII 

AA Mon 

0.21 

0.31 

LIII 

-0.13 

-0.10 

LIII 

-0.19 

-0.09 

LIII 

-0.04 

0.02 

LIII 

-0.17 

-0.09 

LIII 

AC Mon 

0.19 

0.29 

LIII 

0.02 

0.05 

LIII 

-0.05 

0.05 

LIII 

0.03 

0.09 

LIII 

-0.08 

-0.00 

LIII 

BE Mon 

0.34 

0.34 

TS 

0.13 

0.13 

TS 

0.33 

0.33 

TS 

0.14 

0.14 

TS 

0.08 

0.08 

TS 

BVMon 

0.08 

0.18 

LIII 

0.02 

0.06 

LEM 

0.14 

0.10 

LEM 

0.01 

0.06 

LEM 

-0.03 

0.02 

LEM 

CSMon 

0.06 

0.16 

LIII 

-0.01 

0.02 

LIII 

-0.07 

0.03 

LIII 

-0.07 

-0.01 

LIII 

-0.21 

-0.13 

LIII 

CUMon 

0.03 

0.13 

LIII 

-0.20 

-0.17 

LIII 

-0.23 

-0.13 

LIII 

-0.16 

-0.10 

LIII 

-0.19 

-0.11 

LIII 

CVMon 

0.31 

0.31 

TS 

0.15 

0.15 

TS 

0.22 

0.22 

TS 

0.24 

0.24 

TS 

0.18 

0.18 

TS 

EE Mon 

-0.27 

-0.17 

LIII 

-0.65 

-0.62 

LIII 

-0.53 

-0.43 

LIII 

-0.38 

-0.32 

LIII 

-0.48 

-0.40 

LIII 

EKMon 

0.22 

0.32 

LIII 

0.02 

0.06 

LEM 

0.05 

0.01 

LEM 

-0.06 

-0.01 

LEM 

-0.04 

0.01 

LEM 

FG Mon 

0.04 

0.14 

LIII 

0.01 

0.04 

LIII 

0.05 

0.15 

LIII 

-0.06 

-0.00 

LIII 

-0.10 

-0.02 

LIII 

FI Mon 

-0.02 

0.08 

LIII 

-0.10 

-0.07 

LIII 

-0.24 

-0.14 

LIII 

0.06 

0.12 

LIII 

-0.08 

-0.00 

LIII 

FT Mon 

0.15 

0.15 

TS 

-0.10 

-0.10 

TS 

-0.08 

-0.08 

TS 

-0.15 

-0.09 

LIII 

0.02 

0.02 

TS 

SVMon 

0.63 

0.63 

TS 

0.16 

0.16 

TS 

0.30 

0.30 

TS 

0.21 

0.21 

TS 

0.24 

0.24 

TS 

TMon 

0.43 

0.53 

LIII 

0.45 

0.48 

LIII 

0.39 

0.49 

LIII 

0.28 

0.34 

LIII 

0.23 

0.31 

LIII 

TWMon 

0.16 

0.16 

TS 

-0.03 

-0.03 

TS 

-0.04 

-0.04 

TS 

-0.02 

-0.02 

TS 

0.02 

0.02 

TS 

TXMon 

0.23 

0.23 

TS 

-0.08 

-0.08 

TS 

-0.04 

-0.04 

TS 

0.06 

0.06 

TS 

0.04 

0.04 

TS 

TY Mon 

0.17 

0.17 

TS 

-0.19 

-0.19 

TS 

0.03 

0.03 

TS 

0.14 

0.14 

TS 

0.12 

0.12 

TS 

TZMon 

0.16 

0.16 

TS 

0.02 

0.02 

TS 

0.11 

0.11 

TS 

0.03 

0.03 

TS 

0.04 

0.04 

TS 

UYMon 

-0.08 

-0.06 

LEM 

-0.25 

-0.21 

LEM 

-0.23 

-0.27 

LEM 

-0.22 

-0.17 

LEM 

-0.28 

-0.23 

LEM 

V446 Mon 

0.03 

0.13 

LIII 

-0.18 

-0.15 

LIII 

-0.35 

-0.25 

LIII 

-0.24 

-0.18 

LIII 

-0.33 

-0.25 

LIII 

V447 Mon 

-0.07 

0.03 

LIII 

-0.16 

-0.13 

LIII 

-0.40 

-0.30 

LIII 

-0.26 

-0.20 

LIII 

-0.35 

-0.27 

LIII 

V465 Mon 

0.26 

0.26 

TS 

0.06 

0.06 

TS 

-0.08 

-0.08 

TS 

0.12 

0.12 

TS 

0.04 

0.04 

TS 

V484Mon 

-0.10 

0.00 

LIII 

-0.01 

0.02 

LIII 

-0.13 

-0.03 

LIII 

-0.10 

-0.04 

LIII 

-0.13 

-0.05 

LIII 

V495 Mon 

0.04 

0.04 

TS 

-0.06 

-0.06 

TS 

0.23 

0.19 

LEM 

-0.01 

-0.01 

TS 

-0.04 

-0.04 

TS 

V504Mon 

0.07 

0.17 

LIII 

0.04 

0.07 

LIII 

-0.02 

0.08 

LIII 

-0.02 

0.04 

LIII 

-0.09 

-0.01 

LIII 

V508 Mon 

0.12 

0.12 

TS 

0.04 

0.04 

TS 

0.01 

0.01 

TS 

0.04 

0.04 

TS 

0.04 

0.04 

TS 

VSlOMon 

-0.05 

-0.05 

TS 

-0.16 

-0.16 

TS 

-0.04 

-0.04 

TS 

-0.09 

-0.09 

TS 

-0.15 

-0.15 

TS 

V526Mon 

0.05 

0.15 

LIII 

-0.21 

-0.18 

LIII 

-0.14 

-0.04 

LIII 

-0.06 

-0.00 

LIII 

-0.16 

-0.08 

LIII 

V911Mon 

0.20 

0.30 

LIII 

0.04 

0.07 

LIII 

0.16 

0.26 

LIII 

0.06 

0.12 

LIII 

-0.03 

0.05 

LIII 

VZMon 

0.11 

0.21 

LIII 

-0.02 

0.01 

LIII 

0.01 

0.11 

LIII 

-0.12 

-0.06 

LIII 

-0.21 

-0.13 

LIII 

WWMon 

0.13 

0.15 

LEM 

-0.11 

-0.08 

LIII 

-0.09 

-0.13 

LEM 

-0.02 

0.03 

LEM 

-0.26 

-0.21 

LEM 

XX Mon 

0.51 

0.51 

TS 

0.05 

0.05 

TS 

0.21 

0.21 

TS 

0.17 

0.17 

TS 

0.23 

0.23 

TS 

YYMon 

-0.19 

-0.09 

LIII 

-0.23 

-0.20 

LIII 

-0.10 

0.00 

LIII 

-0.38 

-0.32 

LIII 

-0.36 

-0.28 

LIII 

RMus 

0.37 

0.47 

LIII 

0.18 

0.21 

LIII 

0.23 

0.33 

LIII 

0.14 

0.20 

LIII 

0.03 

0.11 

LIII 

RTMus 

0.20 

0.30 

LIII 

0.07 

0.10 

LIII 

0.04 

0.14 

LIII 

0.14 

0.20 

LIII 

0.03 

0.11 

LIII 

SMus 

0.29 

0.39 

LIII 

0.15 

0.18 

LIII 

0.03 

0.13 

LIII 

0.08 

0.14 

LIII 

-0.04 

0.04 

LIII 

TZMus 

0.14 

0.24 

LIII 

0.05 

0.08 

LIII 

0.43 

0.53 

LIII 

0.17 

0.23 

LIII 

0.05 

0.13 

LIII 
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Table 5. continued. 


Name 

[Na/H]iii 

[Na/H] 

Ref. 

[Al/H],i, 

[Al/H] 

Ref. 

[Mg/H],i. 

[Mg/H] 

Ref. 


[Si/H] 

Ref. 

[Ca/H]ii, 

[Ca/H] 

Ref. 

UU Mus 

0.27 

0.37 

LIII 

0.16 

0.19 

LIII 

0.19 

0.29 

LIII 

0.17 

0.23 

LIII 

0.06 

0.14 

LIII 

GUNor 

0.32 

0.32 

TS 

0.17 

0.17 

TS 

0.18 

0.18 

TS 

0.28 

0.28 

TS 

0.09 

0.09 

TS 

IQ Nor 

0.57 

0.57 

TS 

0.39 

0.39 

TS 

0.36 

0.36 

TS 

0.38 

0.38 

TS 

0.25 

0.25 

TS 

QZNor 

0.56 

0.56 

TS 

0.30 

0.30 

TS 

0.39 

0.39 

TS 

0.41 

0.41 

TS 

0.20 

0.20 

TS 

RS Nor 

0.46 

0.46 

TS 

0.26 

0.26 

TS 

0.26 

0.26 

TS 

0.39 

0.39 

TS 

0.22 

0.22 

TS 

SNor 

0.35 

0.45 

LIII 

0.20 

0.23 

LIII 

0.14 

0.24 

LIII 

0.16 

0.22 

LIII 

0.05 

0.13 

LIII 

SYNor 

0.61 

0.61 

TS 

0.41 

0.41 

TS 

0.37 

0.37 

TS 

0.37 

0.37 

TS 

0.19 

0.19 

TS 

TWNor 

0.58 

0.58 

TS 

0.24 

0.24 

TS 

0.58 

0.58 

TS 

0.25 

0.25 

TS 

0.05 

0.05 

TS 

UNor 

0.31 

0.41 

LIII 

0.15 

0.18 

LIII 

0.08 

0.18 

LIII 

0.14 

0.20 

LIII 

-0.06 

0.02 

LIII 

V340Nor 

0.40 

0.40 

TS 

0.37 

0.37 

TS 

0.12 

0.12 

TS 

0.30 

0.30 

TS 

0.19 

0.19 

TS 

BFOph 

0.31 

0.41 

LIII 

0.07 

0.10 

LIII 

0.05 

0.15 

LIII 

0.18 

0.24 

LIII 

0.04 

0.12 

LIII 

YOph 

0.07 

0.20 

LII 

0.14 

0.22 

LII 

-0.27 

-0.04 

LII 

0.02 

0.13 

LII 

-0.07 

0.04 

LII 

CROri 

0.23 

0.33 

LIII 

-0.10 

-0.07 

LIII 

-0.32 

-0.22 

LIII 

-0.14 

-0.08 

LIII 

-0.18 

-0.10 

LIII 

CS Ori 

0.11 

0.11 

TS 

-0.27 

-0.27 

TS 

-0.25 

-0.25 

TS 

-0.10 

-0.10 

TS 

-0.16 

-0.16 

TS 

DFOri 

0.00 

0.10 

LIII 

-0.23 

-0.20 

LIII 

-0.25 

-0.15 

LIII 

-0.16 

-0.10 

LIII 

-0.21 

-0.13 

LIII 

GQOri 

0.20 

0.33 

LII 

0.17 

0.25 

LII 

0.21 

0.44 

LII 

0.05 

0.16 

LII 

-0.14 

-0.03 

LII 

RS Ori 

0.12 

0.12 

TS 

0.11 

0.11 

TS 

0.41 

0.41 

TS 

0.30 

0.30 

TS 

0.22 

0.22 

TS 

AS Per 

0.32 

0.42 

LIII 

0.17 

0.20 

LIII 

0.46 

0.56 

LIII 

0.17 

0.23 

LIII 

0.11 

0.19 

LIII 

AW Per 

0.39 

0.49 

LIII 

0.20 

0.23 

LIII 

0.12 

0.22 

LIII 

0.04 

0.10 

LIII 

-0.17 

-0.09 

LIII 

BMPer 

0.19 

0.29 

LIII 

0.19 

0.22 

LIII 

0.13 

0.23 

LIII 

0.15 

0.21 

LIII 

0.01 

0.09 

LIII 

Cl Per 




-0.34 

-0.31 

LIII 




-0.30 

-0.24 

LIII 

-0.26 

-0.18 

LIII 

DW Per 

0.12 

0.22 

LIII 

-0.17 

-0.14 

LIII 

0.05 

0.15 

LIII 

0.10 

0.16 

LIII 

0.03 

0.11 

LIII 

GPPer 

-0.43 

-0.33 

LIII 

-0.34 

-0.31 

LIII 

-0.27 

-0.17 

LIII 

-0.39 

-0.33 

LIII 

-0.70 

-0.62 

LIII 

HQ Per 

-0.08 

0.02 

LIII 

-0.22 

-0.19 

LIII 

-0.21 

-0.11 

LIII 

-0.23 

-0.17 

LIII 

-0.30 

-0.22 

LIII 

HZ Per 

0.03 

0.13 

LIII 

-0.10 

-0.07 

LIII 

-0.13 

-0.03 

LIII 

-0.17 

-0.11 

LIII 

-0.16 

-0.08 

LIII 

MM Per 

0.07 

0.17 

LIII 

-0.02 

0.01 

LIII 

-0.06 

0.04 

LIII 

-0.03 

0.03 

LIII 

-0.06 

0.02 

LIII 

OTPer 

0.25 

0.35 

LIII 

-0.08 

-0.05 

LIII 

-0.29 

-0.19 

LIII 

-0.05 

0.01 

LIII 

-0.07 

0.01 

LIII 

SVPer 

0.17 

0.27 

LIII 

0.06 

0.09 

LIII 

-0.03 

0.07 

LIII 

0.05 

0.11 

LIII 

-0.09 

-0.01 

LIII 

SXPer 

0.10 

0.20 

LIII 

0.08 

0.11 

LIII 

-0.01 

0.09 

LIII 

-0.01 

0.05 

LIII 

-0.03 

0.05 

LIII 

UXPer 

0.22 

0.32 

LIII 

-0.07 

-0.04 

LIII 

0.03 

0.13 

LIII 

0.05 

0.11 

LIII 

0.04 

0.12 

LIII 

UYPer 

0.26 

0.36 

LIII 

0.21 

0.24 

LIII 

0.07 

0.17 

LIII 

0.15 

0.21 

LIII 

0.05 

0.13 

LIII 

V440Per 

0.07 

0.20 

LII 

0.02 

0.10 

LII 

-0.39 

-0.16 

LII 

-0.02 

0.09 

LII 

-0.18 

-0.07 

LII 

V891Per 

0.23 

0.33 

LIII 

0.06 

0.09 

LIII 

0.02 

0.12 

LIII 

0.05 

0.11 

LIII 

0.00 

0.08 

LIII 

VXPer 

0.35 

0.45 

LIII 

0.25 

0.28 

LIII 

0.06 

0.16 

LIII 

0.13 

0.19 

LIII 

0.06 

0.14 

LIII 

VYPer 

0.27 

0.37 

LIII 

0.09 

0.12 

LIII 

0.05 

0.15 

LIII 

0.07 

0.13 

LIII 

0.03 

0.11 

LIII 

AD Pup 

0.04 

0.06 

LEM 

-0.09 

-0.05 

LEM 

0.02 

-0.02 

LEM 

-0.10 

-0.05 

LEM 

-0.02 

0.03 

LEM 

AP Pup 

0.06 

0.08 

LEM 

-0.11 

-0.07 

LEM 

-0.05 

-0.09 

LEM 

-0.09 

-0.04 

LEM 

-0.14 

-0.09 

LEM 

AQ Pup 

0.36 

0.36 

TS 

-0.02 

0.02 

LEM 

0.06 

0.06 

TS 

0.25 

0.25 

TS 

0.05 

0.05 

TS 

AT Pup 

0.29 

0.31 

LEM 

-0.20 

-0.16 

LEM 

0.19 

0.15 

LEM 

-0.04 

0.01 

LEM 

-0.15 

-0.10 

LEM 

BCPup 

0.20 

0.20 

TS 

-0.07 

-0.07 

TS 

-0.14 

-0.14 

TS 

-0.13 

-0.13 

TS 

-0.18 

-0.18 

TS 

BM Pup 

0.17 

0.17 

TS 

-0.02 

-0.02 

TS 




0.04 

0.04 

TS 

-0.01 

-0.01 

TS 

BN Pup 

0.22 

0.22 

TS 

0.16 

0.16 

TS 

0.23 

0.23 

TS 

0.16 

0.16 

TS 

0.09 

0.09 

TS 

CEPup 

0.18 

0.28 

LIII 

0.07 

0.10 

LIII 

0.31 

0.41 

LIII 

0.02 

0.08 

LIII 

-0.08 

-0.00 

LIII 

CKPup 

0.17 

0.17 

TS 

-0.08 

-0.08 

TS 

-0.02 

-0.02 

TS 

0.02 

0.02 

TS 

-0.08 

-0.08 

TS 

HWPup 

-0.02 

-0.02 

TS 

-0.12 

-0.12 

TS 

-0.06 

-0.06 

TS 

-0.05 

-0.05 

TS 

-0.11 

-0.11 

TS 

LS Pup 




0.42 

0.42 

TS 

0.10 

0.10 

TS 

0.04 

0.04 

TS 

0.09 

0.09 

TS 

MY Pup 

0.13 

0.15 

LEM 

-0.18 

-0.14 

LEM 

-0.18 

-0.22 

LEM 

-0.06 

-0.01 

LEM 

-0.14 

-0.09 

LEM 

NT Pup 

0.34 

0.44 

LIII 

0.01 

0.04 

LIII 

-0.15 

-0.05 

LIII 

-0.05 

0.01 

LIII 

-0.20 

-0.12 

LIII 

RS Pup 

0.73 

0.75 

LEM 

0.19 

0.23 

LEM 

0.21 

0.17 

LEM 

0.31 

0.36 

LEM 

-0.03 

0.02 

LEM 

V335Pup 

0.17 

0.27 

LIII 

0.03 

0.06 

LIII 

-0.04 

0.06 

LIII 

0.10 

0.16 

LIII 

-0.04 

0.04 

LIII 

VWPup 

0.11 

0.11 

TS 

-0.04 

-0.04 

TS 

-0.33 

-0.33 

TS 

-0.03 

-0.03 

TS 

-0.08 

-0.08 

TS 

VXPup 

0.16 

0.26 

LIII 

-0.16 

-0.12 

LEM 

-0.11 

-0.15 

LEM 

-0.12 

-0.07 

LEM 

-0.10 

-0.05 

LEM 

VZPup 

0.06 

0.08 

LEM 

0.30 

0.30 

TS 

0.01 

0.01 

TS 

0.25 

0.25 

TS 

0.11 

0.11 

TS 

WWPup 

-0.30 

-0.30 

TS 

-0.38 

-0.38 

TS 

-0.34 

-0.34 

TS 

-0.36 

-0.36 

TS 

-0.70 

-0.70 

TS 

WXPup 

0.22 

0.24 

LEM 

-0.02 

0.02 

LEM 

-0.15 

-0.05 

LIII 

-0.12 

-0.07 

LEM 

-0.04 

0.01 

LEM 

WYPup 

0.21 

0.21 

TS 

-0.14 

-0.14 

TS 

0.05 

0.05 

TS 

-0.01 

-0.01 

TS 

0.01 

0.01 

TS 

WZPup 

0.09 

0.09 

TS 

-0.11 

-0.11 

TS 

0.14 

0.14 

TS 

0.07 

0.07 

TS 

0.04 

0.04 

TS 

XPup 

0.42 

0.42 

TS 

0.35 

0.35 

TS 

-0.01 

-0.01 

TS 

-0.01 

-0.01 

TS 

0.09 

0.09 

TS 

KQ Sco 

0.70 

0.70 

TS 

0.48 

0.48 

TS 




0.26 

0.26 

TS 

0.18 

0.18 

TS 

RVSco 

0.41 

0.51 

LIII 

0.20 

0.23 

LIII 

0.01 

0.11 

LIII 

0.16 

0.22 

LIII 

0.11 

0.19 

LIII 

RYSco 

0.36 

0.36 

TS 

0.17 

0.17 

TS 

0.08 

0.08 

TS 

0.15 

0.15 

TS 

-0.05 

-0.05 

TS 

V470SCO 

0.55 

0.55 

TS 

0.26 

0.26 

TS 

0.18 

0.18 

TS 

0.23 

0.23 

TS 

0.08 

0.08 

TS 

V482SCO 

0.38 

0.48 

LIII 

0.23 

0.26 

LIII 

0.15 

0.25 

LIII 

0.19 

0.25 

LIII 

0.08 

0.16 

LIII 

VSOOSco 

0.19 

0.19 

TS 

0.12 

0.12 

TS 

-0.12 

-0.12 

TS 

0.03 

0.03 

TS 

-0.14 

-0.14 

TS 

V636 Sco 

0.31 

0.41 

LIII 

0.29 

0.32 

LIII 

0.09 

0.19 

LIII 

0.11 

0.17 

LIII 

-0.02 

0.06 

LIII 

V950SCO 

0.27 

0.37 

LIII 

0.11 

0.14 

LIII 

0.06 

0.16 

LIII 

0.15 

0.21 

LIII 

-0.02 

0.06 

LIII 

BXSct 

0.46 

0.56 

LIII 

0.27 

0.30 

LIII 

0.27 

0.37 

LIII 

0.21 

0.27 

LIII 

0.15 

0.23 

LIII 

CKSct 

0.32 

0.42 

LIII 

0.25 

0.28 

LIII 

0.10 

0.20 

LIII 

0.13 

0.19 

LIII 

0.00 

0.08 

LIII 

CM Set 

0.33 

0.43 

LIII 

0.19 

0.22 

LIII 

0.03 

0.13 

LIII 

0.15 

0.21 

LIII 

0.04 

0.12 

LIII 

CNSct 

0.56 

0.66 

LIII 

0.45 

0.48 

LIII 

0.32 

0.42 

LIII 

0.32 

0.38 

LIII 

0.17 

0.25 

LIII 

EVSet 

0.25 

0.25 

TS 

0.56 

0.56 

TS 

0.06 

0.06 

TS 

0.26 

0.26 

TS 

0.10 

0.10 

TS 

EWSet 

0.07 

0.20 

LII 

0.15 

0.23 

LII 

-0.10 

0.13 

LII 

0.08 

0.19 

LII 

-0.01 

0.10 

LII 

RUSet 

0.41 

0.41 

TS 

0.23 

0.23 

TS 

0.42 

0.42 

TS 

0.32 

0.32 

TS 

0.16 

0.16 

TS 

SS Set 

0.15 

0.25 

LIII 

0.18 

0.21 

LIII 

0.24 

0.34 

LIII 

0.14 

0.20 

LIII 

0.06 

0.14 

LIII 

TY Set 

0.45 

0.55 

LIII 

0.40 

0.43 

LIII 

0.29 

0.39 

LIII 

0.26 

0.32 

LIII 

0.07 

0.15 

LIII 


continued on next page 
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Table 5. continued. 


Name 

[Na/H]iii 

[Na/H] 

Ref. 

[Al/H]ii, 

[Al/H] 

Ref. 

[Mg/H],i. 

[Mg/H] 

Ref. 

[Si/H]ii, 

[Si/H] 

Ref. 

[Ca/H]ii, 

[Ca/H] 

Ref. 

UZSct 

0.79 

0.79 

TS 

0.60 

0.60 

TS 

0.32 

0.32 

TS 

0.45 

0.45 

TS 

0.22 

0.22 

TS 

V367 Set 

0.30 

0.30 

TS 

0.33 

0.33 

TS 

-0.01 

-0.01 

TS 

0.16 

0.16 

TS 

0.01 

0.01 

TS 

XSet 

0.41 

0.41 

TS 

0.34 

0.34 

TS 

0.12 

0.12 

TS 

0.32 

0.32 

TS 

0.14 

0.14 

TS 

YSet 

0.38 

0.48 

Till 

0.28 

0.31 

LIII 

0.08 

0.18 

LIII 

0.16 

0.22 

LIII 

0.03 

0.11 

LIII 

ZSct 

0.71 

0.71 

TS 

0.51 

0.51 

TS 

0.14 

0.14 

TS 

0.33 

0.33 

TS 

0.13 

0.13 

TS 

AA Ser 

0.98 

0.98 

TS 

0.50 

0.50 

TS 

0.28 

0.28 

TS 

0.47 

0.47 

TS 

0.16 

0.16 

TS 

BQ Ser 

0.12 

0.25 

LIl 

0.14 

0.22 

LII 

-0.14 

0.09 

LII 

0.07 

0.18 

LII 

-0.05 

0.06 

LII 

CRSer 

0.61 

0.61 

TS 

0.29 

0.29 

TS 

0.32 

0.32 

TS 

0.28 

0.28 

TS 

0.11 

0.11 

TS 

DV Ser 

0.72 

0.82 

Till 

0.59 

0.62 

LIII 

0.67 

0.77 

LIII 

0.46 

0.52 

LIII 

0.37 

0.45 

LIII 

DG Sge 

0.38 

0.48 

Till 

0.10 

0.13 

LIII 

0.14 

0.24 

LIII 

0.18 

0.24 

LIII 

0.09 

0.17 

LIII 

GXSge 

0.27 

0.37 

Till 

0.31 

0.34 

LIII 

0.16 

0.26 

LIII 

0.21 

0.27 

LIII 

0.01 

0.09 

LIII 

GY Sge 

0.29 

0.39 

Till 

0.24 

0.27 

LIII 

0.15 

0.25 

LIII 

0.26 

0.32 

LIII 

0.17 

0.25 

LIII 

SSge 

0.20 

0.33 

Lll 

0.11 

0.19 

LII 

-0.17 

0.06 

LII 

0.10 

0.21 

LII 

-0.03 

0.08 

LII 

AP Sgr 

0.47 

0.60 

LII 

0.08 

0.16 

LII 

0.25 

0.48 

LII 

0.27 

0.38 

LII 

0.24 

0.35 

LII 

AVSgr 

0.87 

0.87 

TS 

0.50 

0.50 

TS 

0.73 

0.69 

LEM 

0.47 

0.47 

TS 

0.18 

0.18 

TS 

AY Sgr 

0.32 

0.32 

TS 

0.19 

0.19 

TS 

0.20 

0.20 

TS 

0.23 

0.23 

TS 

0.11 

0.11 

TS 

BB Sgr 

0.36 

0.49 

LII 

0.15 

0.23 

LII 




0.14 

0.25 

LII 

0.12 

0.23 

LII 

USgr 

0.21 

0.34 

LII 

0.21 

0.29 

LII 

-0.17 

0.06 

LII 

0.08 

0.19 

LII 

-0.04 

0.07 

LII 

VI954 Sgr 

0.62 

0.62 

TS 

0.27 

0.27 

TS 

0.17 

0.17 

TS 

0.47 

0.47 

TS 

0.25 

0.25 

TS 

V350Sgr 

0.23 

0.36 

LII 

0.32 

0.40 

LII 

0.19 

0.42 

LII 

0.13 

0.24 

LII 

0.08 

0.19 

LII 

V773 Sgr 

0.30 

0.30 

TS 

0.05 

0.05 

TS 

0.20 

0.20 

TS 

0.30 

0.30 

TS 

0.14 

0.14 

TS 

VYSgr 

0.78 

0.78 

TS 

0.66 

0.66 

TS 

0.36 

0.36 

TS 

0.28 

0.28 

TS 

0.18 

0.18 

TS 

WSgr 

0.18 

0.31 

LII 

0.07 

0.15 

LII 

-0.25 

-0.02 

LII 

0.05 

0.16 

LII 

-0.07 

0.04 

LII 

WZ Sgr 

0.59 

0.59 

TS 

0.57 

0.57 

TS 

0.02 

0.02 

TS 

0.30 

0.30 

TS 

0.17 

0.17 

TS 

XX Sgr 

0.29 

0.29 

TS 

0.24 

0.24 

TS 

-0.01 

-0.01 

TS 

0.11 

0.11 

TS 

0.00 

0.00 

TS 

YSgr 

0.27 

0.40 

LII 

0.23 

0.31 

LII 

-0.08 

0.15 

LII 

0.09 

0.20 

LII 

0.05 

0.16 

LII 

YZSgr 

0.25 

0.38 

LII 

0.17 

0.25 

LII 

-0.17 

0.06 

LII 

0.11 

0.22 

LII 

-0.02 

0.09 

LII 

AETau 

0.05 

0.15 

LIU 

-0.06 

-0.03 

LIII 

-0.15 

-0.05 

LIII 

-0.11 

-0.05 

LIII 

-0.14 

-0.06 

LIII 

AVTau 

0.17 

0.19 

LEM 

0.09 

0.13 

LEM 

0.12 

0.08 

LEM 

0.04 

0.09 

LEM 

-0.03 

0.02 

LEM 

EFTau 

-0.48 

-0.35 

LII 

-0.46 

-0.38 

LII 

-0.74 

-0.51 

LII 

-0.65 

-0.54 

LII 

-0.62 

-0.51 

LII 

EUTau 

0.24 

0.37 

LII 

-0.01 

0.07 

LII 

-0.28 

-0.05 

LII 

0.04 

0.15 

LII 

-0.05 

0.06 

LII 

STTau 

0.29 

0.39 

LIII 

0.11 

0.15 

LEM 

0.08 

0.04 

LEM 

0.08 

0.13 

LEM 

0.06 

0.11 
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